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EXECUTIVE SUMMA 
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Foster Wheeler Enviresponse, Inc. (FWEI), as a member of the Baker Environmental, Inc. (BAKER) Team for the 

Navy CLEAN Program, conducted a Supplemental Site Investigation (SI) of Sites 14 and 17 at the Naval Auxiliary 

Landing Field (NALF), Fentress, Virginia. The specific objectives of the Supplemental SI were to: 1) collect and 

analyze a second round of groundwater samples from existing wells at Site 14; 2) delineate constituents of concern 

in soils at Site 17; 3) determine to what extent either site may pose a threat to human health and the environment; 

and, 4) determine the need for remedial action. 

Data was obtained by execution of the Supplemental SI in accordance with the scope presented in the Implementation 

Plan and Fee Proposal (IP/FP) “Modification to CTO-0040 Additional Site Investigation Work”, dated August 13, 

1992 and the “Final Work Plan Addendum”, dated April 26, 1993. Background information, which included results 

of previous investigations, was utilized to formulate the technical approach implemented during field activities. 

During field activities groundwater samples were collected, soil gas samples were collected and analyzed in the 

field, and confirmatory soil samples were collected. Protocols for sample handling and management, laboratory 

quality assurance/quality control, and contaminated materials handling were employed in accordance with the site- 

specific work plans and are discussed in the technical approach section of the Supplemental SI report. 

Results of the Supplemental SI were consistent with prior findings and conclusions. The second round of 

groundwater sampling and analysis at Site 14 revealed that constituents of concern were below federal and state 

maximum contaminant levels for groundwater quality. Soil screening at Site 17 revealed detectable vapor 

concentrations of volatile organic compounds (VOC) along the edges of the runway at that site. Confirmatory soil 

sampling analytical results at Site 17 indicated concentrations of total petroleum hydrocarbons (TPH), centered 

around soil gas samples with VOC concentrations, of up to 9,200 ug/g (parts per million). 

Based on the results of the Baker Team investigation, it was recommended that a remedial action be conducted to 

remove soils contaminated with TPHs at Site 17. The removal quantity to implement this remedial action is 

estimated to be 7,400 cubic yards of soil. As part of this remedial action, a downgradient monitoring well should 

be monitored to measure the effectiveness of the remedial action in eliminating future impacts to the groundwater 

beneath Site 17. It was recommended that no further action be conducted at Site 14. 

CTO-O40/SSI-5-O.DRF ES-I 4-22-24-145008 
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This report presents results of the Supplemental Site Investigation (SI) completed at the Naval Auxiliary Landing 

Field (NALF), Fentress, Virginia. Figure l-l presents the location of NALF-Fentress. The Supplemental SI 

included two sites. The first site is Site 14, the Fentress Landfill. The second site is Site 17, the Firefighting 

Training Area. Figures 1-2 and l-3 provide the site maps for the Fentress Landfill and the Firefighting Training 

Area, respectively. This Supplemental SI was prepared for the Atlantic Division, Naval Facilities Engineering 

Command (LANTDIV) by Foster Wheeler Enviresponse, Inc. as part of the Baker Environmental, Inc. Team, under 

the Comprehensive Long Term Environmental Action Navy (CLEAN) Program, Contract No. N62470-89-D-4814, 

Contract Task Order (CTO)-0040. Data obtained from conducting the Supplemental SI are presented in this report 

and are based on the scope presented in the Implementation Plan and Fee Proposal (IP/FP) “Modification to CT0 - 

0040 Additional Site Investigation Work,’ dated August 13, 1992 and on the “Final Work Plan Addendum, ’ dated 

April 26, 1993. 

1.1 PurDose and Ohiective 

The purpose of the Supplemental SI is to report on the additional data collected at Sites 14 and 17. The objective 

of this report is to present the results of the Supplemental SI in sufficient detail to satisfy the requirements contained 

in the IP/FP dated August 13, 1992, issued by LANTDIV and the “Work Plan Addendum”, dated April 26, 1993. 

The additional elements of this project included: 

Site 14-Fentress Landfill 

0 Sample and analysis of ten groundwater samples from existing wells to confirm the absence or 
presence of constituents of concern; and, 

0 Determination of remedial requirements at the site. 

Site 17-Firefighting Training Area 

l Sample and field analysis of thirty-three soil gas samples to generate an estimated delineation of 
constituents of concern; 

l Sample and analysis of forty-nine soil samples from twenty-five soil borings to confirm the 
estimated delineation if constituents of concern; and, 

0 Determination of remedial requirements at the site. 

. 
CTO-040/SSI-l-O.DRF l-l 4-22-24-145008 



FIGURE l-l 
SITE LOCATION MAP 

SITE 14 - F’ENTRESS LANDFILL 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXILIARY LANDING F’IELD A 

VIRGINIA 

FENTRESS, VIRGINIA QUADRANGLE LOCATION 

UTM GRID AND 1986 MAGNETIC NORTH 
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/ 



N 14-MW6D 14-MW6 
80 

LEG 

19 
0 
0 

--- 
Y.., 

Ll OLD BLACKWATER ROAD 
’ R‘ 

l- N;i BOUNDARY 

_ - - 
GATE 14-MW7D8 o 11 

END 
SCALE 

0 200' 400' 600 ' 

CHZM HILL DEEP MONITORING WELL 
I - w a- l 

EXISTING SHALLOW MONITORING WELL 

CHZM HILL SHALLOW MONITORING WELL 

APPROXIMATE LANDFILL BOUNDRY SITE 14 
DRAINAGE DITCH FENTRESS LANDFILL 

=_ JEEP PATH WITHIN LANDFILL BOUNDRY 

.----- APPROXIMATE TREE LINE BOUNDARY r- 
FOSTER WHEELER ENURONMENTAL SERVICES 



r 

TALL WEEDS 

CONCRETE 
RUNWAY 

0 80’ 160' 240 

]n =gJ@' -0" 

I 

FIGURE l-3 
SITE MAP 
SITE 17 

FIREFIGHTING TRAINING AREA 
FENTRESS, VIRGINIA 

LEGEND 
8 EXISTING MONITORING WELL 

FOSTER WHEELER ENVIRONMENTAL SERV[CES 

; 

E 

; g 

e 

i 
a 

esd145008:figl-3.dgn tMl!ME' 

TREES & 
TALL WEEDS 

FIRE TRAINING -x 
LOCATION 

CONCRETE RUNWAY ,' 

GRASS AREA 
/ 

8 

17-MW2 

I GRASS AREA 

GRAPHIC SCALE 



- 

oc-00137-03.13.10/01/93 

1.2 Reoort Organimtian 

This report is organized into five sections. Section 1.0 - Introduction, presents the purpose and objectives of this 

project. Section 2.0 - Background, provides the site history, the environmental setting, geology, hydrology, and 

a summary of previous investigations. Section 3.0 - Technical Approach, provides a detailed description of the 

approach used to collect and analyze environmental media of the study areas for both sites. Section 4.0 - 

Results of Supplemental Site Investigation, presents the physical and chemical analysis of data collected at both . 

sites. Section 5.0 - Conclusions and Recommendations, presents the evaluation and recommended approach for 

further action at both sites. The recommendations provided are intended to introduce actions to be developed in 

detail upon consideration of remedial alternatives. 

CTO-040/SSI-l-O.DRF l-2 4-22-24- 145008 
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2.0 BACKGROUND 

2.1 Site Historv 

The NALF was established during World War II and served as a U.S. Naval Air Landing Field from the mid 1940’s 

to 1970. Presently, the facility is used as a training site for Navy personnel and is maintained and operated by the 

Navy. The landing strip is used for training police recruits from Chesapeake and Virginia Beach, Virginia. The 

facility currently provides air training services for operations and command/control of fleet units and other 

Department of Defense (DOD) agencies in the Atlantic. 

Site 14, now a closed landfill, is located at the north end of Runway 23. The landfill was used between 1945 and 

1970 and ‘covers approximately 10 to 11 acres. Previous reports address asbestos, polychlorinated biphenyls 

(PCBs), total petroleum hydrocarbons (TPH), oil, and other chlorinated solvents as potential contaminants. Site 

14 is depicted on Figure 2-l. 

Site 17, located at the intersection of two abandoned aircraft runways, was used as a training area where jet fuel 

and spent oils were ignited to teach firefighting skills to Navy personnel (CH,M Hill, 1991). Site 17 is currently 

abandoned. Site 17 is depicted on Figure 2-2. 

2.2 Environmental Location and Setting 

The NALF is located in Fentress, Virginia, south of the City of Chesapeake at longitude 7697’30” west and latitude 

36’42’30” north. The local terrain is flat, with relief varying between ten and fifteen above mean sea level, over 

much of the facility. Surface water runoff is managed by a system of drainage ditches and surface channels, which 

direct runoff north and east of the facility towards the Intercoastal Waterway. 

2.3 Geology 

NALF, Fentress is situated on the outer edge of the Atlantic Coastal Plan physiographic province. The Atlantic 

Coastal Plain is a broad wedge of unconsolidated sediments that dip and thicken to the east. The sediments consist 

of several thousand feet of unconsolidated sand, clay, silt, and gravels and are underlain by granite basement rock. 

CTO-040/SSI-2-O.DRF 2-1 4-22-24-145008 
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From oldest to youngest, the five principal sedimentary units are the Potomac Formation, unnamed Upper 

Cretaceous deposits, the Pamunkey Group, the Chesapeake Group, and the Columbia Ground (Meng and Harsh, 

1984). 

The Columbia Group sediments and the uppermost portion of the Chesapeake Group or the Yorktown Aquifer, 

.comprise one of the principal aquifers used locally for water supply. The Yorktown Aquifer is described as 

consisting of interbedded shell-rich layers of very fine to coarse sands, clayey sands and sandy clay (Sidulya, et al. 

1981). Regionally, a layer of silt and clay separates the Yorktown Aquifer from the sediments of the Columbia 

Group. This clay layer has been designated as the Yorktown Confining Unit by Meng and Harsh (1984), because 

of its role in the regional hydrogeology. At Fentress, the Yorktown Confining Unit was identified as being a layer 

of olive-gray clay and silty clay 15feet thick, which was encountered at approximately 30 feet below the land 

surface. The Yorktown Aquifer, was encountered at approximately 45 feet below the land surface, directly beneath 

the Yorktown Confining Unit. The aquifer consists primarily of gray, very fine to medium sand, and in some cases 

coarse sand and gravel. 

/ 

The sediments of the Columbia Group comprise the surface materials and consist of interbedded gravels, sands, 

silts, and clays. In the vicinity of Fentress, the thickness of these sediments is less than 30 feet, and typically the 

depth to groundwater is relatively shallow, less than 10 feet below the land surface. As a result, an unconfined 

aquifer with a saturated thickness of approximately 20 feet is present in the sediments beneath NALF-Fentress. 

The site lies wholly within the embayed section of the Atlantic Coastal Plain Province which includes coastal areas 

from eastern New York to Central North Carolina. The area is underlain by unconsolidated sediments that dip 

gently eastward to the sea and rest upon a basement-rock complex of Per-Cretaceous Age. 

2.4 Hvdrolopy 

Site 14 is surrounded by drainage ditches. Site 17 is located in a low lying area. 

Site 14 - Fentress Landfill 

A Shallow drainage ditch surrounds Site 14. Surface water flows in the ditch in a northeast direction at a low flow 

rate. The drainage ditch splits before it reaches the landfill area, with one branch flowing around the site in an 

. i 
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easterly direction and the other branch flowing in a westerly direction. Both branches meet at a point on the 

northeastern end of the site before flowing north towards Old Blackwater Road. 

Site 17 - Firefiehtim Training Area. 

Surface water bodies at Site 17 consist of intermittent ponding on the north comer of the site. During wet periods, 

the north comer contains stagnant surface water runoff. Due to the poor drainage properties of the soils, pond& 

occurs for periods of one or more weeks. 

Surficial soils at the facility are primarily organic rich (humic) material. The following provides a description of 

soils observed at each site. 

Site 14-Fentress Landfill. 

Most of the facility is covered by marsh:. Soils at Site 14 are fine to coarse-grained sands with little interbedded 

clay and silt to a depth of 30 feet below the ground surface. Below a depth of 30 feet, soils have been described 

in prior reports as soft clays, light olive gray in color. Soils at a depth of 3.5 to 4.5 feet are very fine to medium- 

grained sands, light gray in color and loose. Deeper borings drilled at Site 14 indicate that soils beyond the depth 

of 45 feet are also sands, light greenish, wet and very loose up to a depth of 60 feet, CH,M Hill, 1991. 

Site 17-Firefiphtinp Training Area. 

Borings were drilled during previous investigations to a depth of four feet at Site 17. No deep borings were drilled 

at Site 17. Soils in this interval are described as dark brown in color at the surface, tending to light grayish-green, 

clay material at a depth of two to four feet. 

2.6 Groundwater 

Monitoring wells at Sites 14 and 17 were drilled during previous investigations and were initially sampled during 

March 1991. The following provides the physical groundwater characteristics measured at each site. 

CTO-040/W-ZO.DRF 2-3 4-22-24-145008 



Site 14 - Fentress Landfill. 

On-site field measurements collected by CHzM Hill during March 1991 indicated that the shallow groundwater 

movement at Site 14 is towards the northeast. Deep wells installed at Site 14 indicate that deep groundwater 

movement in the Upper Yorktown Aquifer generally flows in a northeasterly direction. 

Groundwater elevations collected on December 10 and 16, 1991 indicate that groundwater movement is 

predominantly in a northeast direction towards the drainage ditch located in this part of the site and Old Blackwater 

Road. The difference in elevation between the shallow and deep wells also indicate that the vertical hydraulic 

gradient is locally upward. Static water levels at Site 14 were recorded in the wells between 3.66 and 7.99 feet 

below grade. 

Site 17 - FirefiLrhting Training Area. 

Results of previous water-level measurements taken in all four on-site wells indicate that the principal direction of 

shallow groundwater flow at this site is to the west with a shallow hydraulic gradient. Static water level 

measurements were collected on December 10 and 16, 1991. Static water levels collected from wells 17GW-01 

through 17GW-04 indicate groundwater movement is primarily to the west. Static water levels range from 4.98 

to 7.18 feet below top of casing. 

2.7 Previous Investieations 

Previous field investigations conducted at Sites 14 and 17 have included the installation of monitoring wells, and 

collection and analysis of groundwater and soil samples. The following reports of previous investigations are 

applicable to this report: 

. “Initial Assessment Study of Naval Air Station, Oceana, Virginia Beach, Virginia, NEESA B- 
067,” dated December 1984 and prepared by Naval Energy and Environmental Support Activity 
(NEESA), Port Hueneme, California; 

. “Environmental Investigation of the Landfill and Firefighting Training Area Auxiliary Landing 
Field, Fentress, Chesapeake, Virginia, Draft Report,” dated March 199 1, and prepared by CH,M 
Hill, Inc.; and, 

CTO-040/S%-ZO.DRF . 2-4 4-22-24- 145008 



. “Site Inspection Report, Site 14 - Fentress Landfill, Site 17 - Firefighting Training Area and 
Naval Auxiliary Landing Field,” dated July 31, 1992, and prepared by Baker 
Environmental/Foster Wheeler Enviresponse. 

Figures 2-1 and 2-2 present the sampling locations of the previous studies. TabIes 2-1 through 2-13 present 

summaries of constituents detected at these locations. The constituents of concern for analysis were selected in 

order to provide a comprehensive screening of Sites 14 and 17. These constituents included: TCL VOCs, TAL 

Metals/Cyanide, Total Organic Carbon (TOC), Hexavalent Chromium, Chloride, Sulfate, and Alkalinity for Site 

14; and, TCL VOCs, Total Petroleum Hydrocarbons, Lead, BNAs, and ignitability for Site 17. 

The analytical results from previous investigations provided the basis for this investigation. The data was compared 

to U.S. Environmental Protection Agency (EPA) maximum contaminant levels (MCLs) or Commonwealth of 

Virginia State Water Control Board Regulations (VAWCBR) water quality standards. The following sections 

provide a summary and interpretation of the analytical results for each site. 

2.7.1 &&s 

The following provides results of previous soil sampling at site 17. 

Site 17 - Firefighting Training Area 

Total volatiIe organic compounds (VOCs), semivolatile organic compounds (SVOCs), and TPHs were detected at 

Site 17. These constituents were found in the north and west comers of the site. TPHS were detected above 

lOOmg/kg in ten soil samples in the northerly comer and in three soil samples in the westerly comer. A summary 

of this data is presented in Table 2-12. 

/ _ 
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TAEuEi 

SUMMARY OF VOLATlLE OfUiANC COMPOUNDS 
IXXECTEU IN GRDUNDWAlER 

SITE 14 - LANGflU 
NAVAL AIJXJUARY IANMffi FIELD - FENTRESS 

FENlRESS. HFiGlNlA 
DECEMBER 16,lQDl 

SAMPLE LOCATION 14-hlw1 Mw2 14-Uw2D 14-MW3 14-MW4 14-Mw5 14-uwf3 14-MW6c 14-uw6D 14-Mw7 14-Mw7D FIELD TFUP 
SAMPLE NUMBER MWl 14-Mw2 Mw2D MW3 MW4 MW5 MWB MWt3C MW6D Mw7 Mwm BLANK BLANK 

SAMPLE MATRIX Water W&W Wabf Wtlb3f WatW Water Waber W&Of WtllES Water Water WattW Water 

I 

vcnmus rmfa~lc COMPOUNDS: 
Methylene Chloride I 2 J I I I I I I I I I 4 J 2 J I 
Ace&e I 47 1 I I 

. - 

Carbon Disuffide I I 11 1 I I I I I I I 

I 

I I I I I I I I I I I I I 

TOTAL VOCe: 2 58 4 2 

NOTES: 
Blrtnk indicates compound was not detected 

jug/l indicates microgmms per liter 
J indicates estimated concenbation 
D indicates sample taken from deep well 

CTO-0040/14-T21 4-2: 28 

- 



.\ 

SAMPLE LOCATION 
SAMPLE NUMBER 

fsAMPLE MATRIX 
UNITS 

TOTAL METALS AND CYANIDE: 
Aluminun 
Arsenic 
Barium 
Bervllium 

Calcium 
Chromium 

’ Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

SUMMARY OF TOTAL UETALS AND CYANIDE 
DEECTED IN GROUNWAlER 

SITE 14 - LANDFILL 
NAVAL AUXllJAFlY LANDING FIELLI - FENTRESS 

FENTFIESS, HRGINIA 
DECMBEFl16. lssl 

14-MWI 14-MWID 14-urn 14-MW2D 14-MW3 14-uw4 14-YW5 14-MWB 14-MWSC 14-LMlSD 14-w 14-uW7D FIELD 
MWI (Lab Dup.) MW2 MW2D MWS MW4 MWS Mw6 Plp.MWW MW6D Mw7 MwnJ BLANK 

Water Water W&S Water Water W?ltFN Water Water Water Watw Water Water Water 
1 w WA W Usll USn ugll USn wld w U&M Ugll ugll Ud 

ld40.00 l,SO7xl 177.00 B 167.W B 702.W 281 .W 17g.W B 4,260.oO 778.00 854.W 4,660.W 21g.w 177.W a 
9.60 B 5.40 B 

13.W B 15.00 B 1l.W B 14.W B lOw0 6 34.W B 31.00 B 44.00 B 52.W B 54.00 B 173.W B 32.00 B I 

4.00 B lo.00 B 4.00 B 4.W B 4.w B 4.00 B 4.W B 4.W B 4.00 B 4.W B 4.00 B 4.00 B 4.00 a 
17.W 4.00 B 

1,660.W B 746.00 B 2,0W.W B 3,240.W B 43,lW.oO 16,500.W 1,200.W B 5,280.OO 24,XKI.W 24,SW.W 13,1W.W lO,OW.OO 55.00 E 
10.00 20.W B 7.00 B 8.W B 7.w B 7.00 B 8.00 B 13.w 1o.w 1l.W 12.00 9.00 B 1o.w 
15.00 B 35.00 B 8.00 B 20.W B 10.00 6 7.W B 7.00 B 8.00 B 24.W B . 20.~0 B 8.00 B 16.00 B 3.00 B 

1,150.OL.l 1,087.w 7,OQO.Ml 2,0Qo.w 126,ooO.W 10,lW.W 5,380.w 14,2W.W 4.08O.w 4,240.W 25sW.w 2,710.W 40.00 I3 
1.10 B 1.60 B 2.20 B 4.w 2.10 B 2.20 B 2.80 B 1.60 B 

l,lW.W B 1.052.50 1,540.W B 1,530.OO B lQ,lW.W 10,600.w 1,360.W B 2.760.00 B 3,030.W B 3,060.OO B 4,890.W B 1,970.OO B 
2Q.W 25.00 B Q9.W 68.W 84Q.W 222.w 49.00 49.00 12o.w 115.00 259.00 118.W l.w B 

30.W B 16.00 B 16.00 B 13.w I3 12.W B 
3,530.W B 2,940.W B 21,lW.W 20,4W.O0 5,930.W 

5.360.00 10,600.00 22,8W.W 5,820.W 5,480.w 5,520.OO 16,BW.W 16,wO.W 14J3W.w Q,SQO.W 
4.00 B 26.W B 6.00 B 11.00 B 4.00 B 11.W B 4.W B 5.00 B 
Q.W B 12.50 B 12.00 B 84.W 22.00 5.00 B 6.W B 16.00 B 56.W 48.00 47.w 72.00 

NOTES: 
uglr indicates micrograms per liter 
Dup. indicates duplicate sample 
B indicates compoundwas detected in the tab biank 
Blank indicates compound was not detected 
D indicates sample taken from deep well 

CTO-W40/14-T22 
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TAbL 2-3 

GROUNDWATER ANALYl’lCAL RESULTS 
INORGANIC ANALYTES 

SITE 14 - LANDFILL 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS. VIRGINIA 
DECEMBER 16,196l 

SAMPLELOCATION 14MWl 14MW2 14MW2D 14MWS 14MW4 14MW5 14MW6 14MW6c 14MW6D 14MW7 14MW7D FIELD 
SAMPLE NUMBER MWl MW2 MWPD MWS MW4 MW5 

SAMPLE MATRIX 
MW6 (Dup.MWGD) MWGD MW7 MW7D BLANK 

Watt Water Water Water Water Water Water Water Water Water Water Water 
UNITS w/l wn w ug/l ugfl ugn WI 43/l ug/l WP w/l &In 

INORGANIC ANALYTES 
USEPA METHOD SW646 

Alkalinity 3 7 38 6 6 5 133 135 12 55 

Chloride 4 6 7 19 9 5 5 10 7 17 11 

Hexavalent Chromium 

Sulfate IO 13 114 86 12 35 4 3 103 3 

Total Organic Carbon 3 4 3 2 1 1 2 4 4 3 4 

NOTES: 
ug/l indicates micrograms per liter 
Dup. indicates duplicate sample 
Blank indicates compound was not detected 
D indicates sample taken from deep well 

4-22- 38 
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TABLE 2-4 

~c-00137-03.13-10/01/93 
SUMMARY OF VOLATILE ORGAI 

DETECTED IN SURFACE WATER 
SITE 14 - LANDFILL 

NAVAL AUXILIARY LANDING FIELD - FENTRESS 
FENTRESS, VIRGINIA 
DECEMBER 17,199l 

SAMPLE LOCATION 
SAMPLE NUMBER 

SAMPLE MATRIX 
UNITS 

VOLATILE ORGANIC COMPOUNDS: 

Methylene Chloride 

TOTAL VOCs: 

TOTAL TICS: 

SW-101 SW-102 SW-103 
14SW-101 14SW-102 14SW-103 

Water Water Water 
ug/l q/l ug/l 

TRIP 
BLANK 
Water 

q/l 

2J 

20 J 

NOTES: 
ugll indicates micrograms per liter 
Blank indicates compound was not detected 
J indicates estimated concentration 
SW indicates Surface Water 

CTO-0040/14-T24 4-22-24-145008 
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‘i r\‘dLE 2-5 

SURFACE WATER ANALYTICAL RESULTS I 

INORGANIC ANALYTES 
SITE 14 - LANDFILL 

NAVAL AUXILIARY LANDING FIELD - FENTRESS 
FENTRESS, VIRGINIA 
DECEMBER 16,199l 

SAMPLE LOCATION 
SAMPLE NUMBER 

SAMPLE MATRIX 
UNITS 

INORGANIC ANALYTES: 
Alkalinity 
Chloride 
Hexavalent Chromium 
Sulfate 
Total Organic Carbon 

14-SW101 14-SW102 14-SW103 FIELD 
SW1 Of SW1 02 SW1 03 BLANK 
Water Water Water Water 

ug/l w/l ug/l ug/l 

\ 

20 21 20 
11 18 16 

39 37 36 
11 4 3 

CTO-0040/14-T25 

NOTES: 
Blank indicates compound was not detected 
ug/l indicates micrograms per liter 
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TAt;l& 2-6 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS 
DETECTED IN GROUNDWATER 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
DECEMBER 14 AND 16,199l 

SAMPLE LOCATION 17-MWI 17-MW2 17-MW3 17-MW4 17-MW5 17-MW6 TRIP 
SAMPLE NUMBER MWI MW2 MW3 MW4 (Dup. 17-MW4) (Dup. 17-MWl) BLANK 

SAMPLE MATRIX Water Water Water Water Water Water Water 
UNITS ug/l ug/l q/l g/l ug/l ugll ug/l 

VOLATILE ORGANIC COMPOUNDS: 
’ Methylene Chloride IJ 1J 1J IJ 2J 2J 3J 

Acetone 11 
Tetrachloroethene 5J 5J 5J 5J -___-._- 
Toluene 

____ --.-- --.--__ 
10 35 35 9 

Ethylbenzene 17 14 14 16 
Total Xylenes 68 90 92 61 

TOTAL VOLATILE ORGANIC COMPOUNDS: 101 6 6 151 143 93 3 
-. .-- 

TOTAL TICS: 185 214 206 
I 

NOTES: 
Blank indicates compound was not detected 
ug/l indicates micrograms per liter 
J indicates concentrations above detection level 
Dup. indicates duplicate sample is 

g 
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TAb-t 2-7 

SUMMARY OF BASE/NEUTRAL SEMI-VOLATILE ORGANIC COMPOUNDS 
DETECTED IN GROUNDWATER 

SlTE 17 - FlREFlGHTlNG TRAINING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
DECEMBER 14 AND 16,199l 

SAMPLE LOCAllON 
SAMPLE NUMBER 

SAMPLE MATRIX 
UNITS 

BASE/NEUTRAL ORGANIC COMPOUNDS 
lsophorone 

! Naphthalene 
2- Methylnaphtalene .-. 
Acenaphthylene 
2,6-Dinitrotoluene 
Fluorene 
bis (2-Ethylhexyl) Phthalate 

--- 

TOTAL BASE/NEUTRAL COMPOUNDS: 
-. 

TOTAL BASE/NEUTRAL ORGANIC COMPOUNDS (1): 

TOTAL TICS: 

14 I _.--.- 
t - 

2J 
I 

2J 6J 

18 6 
___-- .- 

i 

16 

639J 

17-MW3 
MW3 

Water 
ugll 

5J 

5 

(Dup. 17- MW4) 

59 47 
15J - --___ - 22 -~- 

/ 
-16 J 3J 

72 
-~--__ 

69 

539J 

NOTE: 
ug/l indicates micrograms per liter 
J Indicates concentrations above the detection limit 
Dup. indicates duplicate sample 
(1) indicates total does not include Dimethyl Phthalate, Di-n-butylphthalate, and bis (2-Ethylhexyl) Phthalate 

CTO-0040/17-T27 

17-MW6 SBLKOl 
(Dup. 17- MWl) Blank 

Water Water 
ugll ug/l 

1J 
22 I 
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TAbtsE 2-8 

GROUNDWATER ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXIUARY LANDING FIELD 

FENTRESS, VIRGINIA 
DECEMBER 13,199l 

SAMPLE LOCATION MWI MW2 MW3 MW4 MWC Dup. MWI Dup. Virginia Virginia 
SAMPLENUMBER 17-MWl 17-MW2 17-MW3 17-MW4 17-MW5 17-MW6 GW SW Federal 

SAMPLE MATRIX Water Water Water Water Water Water Standard Standard MCL 
UNITS w/l w/l w/l mg/l mgll w/l w/l mg/l mg/l 

TOTAL PETROLEUM HYDROCARBONS 2 1 
I 2 

2 1 - - 

NOTES: 
Mg/l indicates milligrams per liter 
Blank space indicates compound was not detected 
- indicates that the standard does not exist 
Dup. indicates duplicate sample 
GW indicates Groundwater 
SW indicates Surface Water 
MCL indicates the Maximum Contaminant Level 

CT0 -0040/l 7 -T28 4-22-24 18 



GROUNDWATER ANALYTICAL RESULTS 
TOTAL LEAD 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
DECEMBER- 14 AND 16, 1991 

SAMPLE LOCATION 17-MWI 17-MW2 17-MW3 l7-MW4 17-MW5 17-MW6 
SAMPLE NUMBER MWl MW2 MW3 MW4 (Dup. 17-MW4) (Dup. 17-MWl) 

SAMPLE MATRIX Water Water Water Water Water Water 
I UNITS q/l w/l w/l w/l ugll q/l 

TOTAL LEAD 
USEPA METHOD 239.2 

TOTAL LEAD 1 .OOB 4.30 

NOTES: 
ug/l indicates micrograms per liter 
B indicates analyte found in blank as well as the sample 
Blank space indicates cbmpound was not detected 
Dup. indicates duplicate sample 

CTO-0040/17-T29 

9.70 1.408 1.40B 1.30B 
. 

0 ’ 
0 
6 
0 

i 
6 
0 
i 
? 

E; 
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TABLL 10 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS 
DETECTED IN SOIL 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXIUARY LANDING FIELD - FENTAESS 

FENTRESS, VIRGINIA 
DECEMBER 13,lQQl 

17SB-101 17SB-lm 17SB-ID3 17SB-104 17SB-105 17SB-106 17SB-107 17SB-1MI l?SB-109 17SB-110 17SB-111 
SB-101 SB-ICQ SB-103 SB-104 SE-105 SB-106 SE-107 SB-108 SB-109 SB-110 SB-111 
o-22. 2-4ft. o-22. 2-44. o-2ft. 2-4ft. 0-2R. 2-4R. 0-2R. 2-4ft. (Dup. 1758-l 10) 

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

uslk9 uglkg ugF9 UgF9 urns Yes usF9 uglk9 wzes wk9 usF9 

4aJ 5Kl 7eJ 2SJ 18 W 8 EJ 
2 J 49 43 35 J 26 J 18 7 J 17 75 74 

- 

SAMPLE LDCATION 
SAMPLE NUMBER 

SAMPLE DEPTH 
SAMPLE MATRIX 

UNITS 

VOLATILE ORGANIC COMPOUNDS: 
Mettylene Chloride 
Acetone 
P-Butanone 
Benzene 
Toluene 
Chlorobenzene 

?th+lbenzene 

TOTAL VOCs: 

TOTAL VOCs (1): 

TOTAL TICS: 

I 4 Ji I 47 I I I I I I 110 I 31 J 

NOTES: 
Blank indicates compound was not detected 
ugJkg indicates micrograms per kilogmm 
B indicates compound detected in lab blank 
J indicates compound detected below the contrad required quantification level 
Dup. indicates duplicate sample 
(1) indicates total does not include Metiylene Chloride and Acetone 

CTO-0040/17-T210 



TABLE 2-10 (CONlt,. .J) 

SUMMARY Cm= VOLATllE ORGANIC COMPOUNDS 
DETECTED IN SOIL 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXIUARY LANDING FIELD - FENTRESS 

FENTRESS, URGINIA 
DECEMBER 13,199l 

SAMPLELOCATION 17SB-112 17SB-113 1788-114 
SAMPLE NUMBER SB-112 SB-113 SB-114 

SAMPLE DEPTH (FER) 0-2R. 2-44. 0-2R. 
SAMPLE MATRIX Soil Soil Soil 

UNITS wm3 w?3 w% 

VOlAllLE ORGANIC COMPOUNDS: 
Methylene Chloride 
Acetone 53 J 38 J 

1788-122 
SB- 122 
2-44. 

Soil 

@kg 

Chlorobenzene 
Ethjlbenzene 

! Tot&l Xylenes 

-__ 

3oJ 56 

TOTAL VOCs: 83 103 5 28 88 5 

TOTAL VOCs (1): 30 65 7 9 

NOTES: 

Blank indicates compoundwas not detected 
ugjkg indicates micrograms per kilogram 
B indicates compound detected in lab blank 
J indicates compound detected below the contract requred quantificabon level 
Dup. indicates duplicate sample 
(1) indkxtes total does not include Methylene Chlorideand Acetone 

CTD-0040/17-T210 
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SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS 

DETECTED IN SOIL srrE 17 - F~REFIGUTING TRAINING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS. VIRGINIA 
DECEMBER 13.1991 

SAMPLELOCATION 17SB-101 l7SB-102 1756-103 17SB-104 17SB-105 17SB-106 17SB-107 1758-108 1758-109 17Sl3-110 17SB-Ill 
SAMPLE NUMBER SB-101 88-102 SB-103 SEI-104 SB-105 SB-106 58-107 SB-108 SE-109 SB-110 88-111 

SAMPLE DEPTH 0-2lt. 2-4ll. 0 - 2ll. 2-4ft. 0-2ft. 2-4ft. 0-2ft. 2-4W. 0 2fl. - 2 4 ft. (Dup. 17SB-11 - 
SAMPLE MATRIX Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

UNITS Wkg Wkg wlkg uglkg uglkg wlkg Wkg wlkg walk9 Wkg w/kg 

SEMI-VOLATILE ORGANIC COMPOUNDS: 
2-Chlorophanol 72J 

lsophorone 1400 
Naphthalene 21OJ -___- 1,500 J 580 19OJ 95J 500 
2-Methylnaphtalene 

-___ 840 J __-.. .- ---.~-___ ._ 
840 3,600 1,600 890 390 J 1,200 2,500 

Dimethyl Phtalate 
r Dibenzofuran 48J 270 J 87J 1lOJ 2,4-Dinibotoluene ._- - --.- -____ 

Fluorene 94J 
Phenanthrene 18OJ 26J 

Di-n-Butylphthalate - 130 BJ 13OBJ 220 BJ 160 BJ 130 BJ 98BJ 1lOBJ 95 BJ IZOBJ 120BJ 14OBJ 
Fluoranthene 
Pyrene 48J 
bis (P-Ethylhexyl) Phthalate 

--~___ _-.. 
670 4,000 790 J 16OJ 2,200 380 J _____- 2,000 8,700B 16.000 

Benzo (b) Flucranthene 

TOTAL SEMI-VOLATILE COMPOUNDS: 
--.. - 

TOTAL TICS: 

NOTES: 
uglkg indicates micrograms per kilogam 
J indicates concentrations above the detection limit 
B indicates compound was detected in the lab blank 
Dup. indicates duplicate sample 

800 5,288 6,560 2,587 3,160 963 110 95 2,120 10,809 20,880 
- .-___._ - -. _--.-~-____-__ 

50.650 89,300 312,700 81.0@3 39,400 25,750 13,040 9,100 39,820 66,000 254.209 
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TABLE ,CONTINUED) 

SUMMARY OF SEMI-VOLATKE ORGANIC COMPOUNDS 
DETECTED IN SOIL 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 1 

FENTRESS. VIRGINIA 
DECEMBER 13.1991 

SAMPLELOCATION 17SB-112 17SB-113 1788-114 17SB-115 1758-116 1786-117 17SB-118 17SB-119 17SB-120 17SB-121 1788-12, 
SAMPLE NUMBER SB-112 SB-113 SB-114 $8-115 SB-116 SB-117 SB-118 SB-119 SB-120 88-121 SB-122 

SAMPLE DEPTH 0-2ft. 2-4ft. 0 - 2 ft. (Dup. 17SB-114 2 - 4 ft. 0 - 2ft. 2-4ft. 0-2ft. 2-(ft. 0-2B. 2-4ft. 
SAMPLE MATRIX Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

UNITS w/kg wlkg w/kg w/kg wiilkg w/kg w/kg w/kg Wkg w/b @kg 

SEMI-VOLATILE ORGANIC COMPOUNDS: 
2-Chlorophenol 
lsophorone 
Naphthalene llOJ .__-.. -.- 
2-Methylnaphtalene 690 510 84J 
Dimethyl Phtalate 440 J 
Dibenzofuran 130J - ____..~~ -. __- 
2,4-Dinifotoluene IBOJ 
Fluorene 14OJ 
Phenanthrene 56J --- 
Di-n-Butylphthalate 140BJ ~- ___~ - 

.---. .____ --- 
140BJ IIOBJ 15OBJ 130BJ 150 BJ 120BJ 160BJ -- 12OBJ -- 

Fluoranthene 68J 
Pyrene 45J ______-- ~-___-. --- -~ ---___ ..___ 

bis (2-Ethylhexyl) Phthalate 12OJ 98J -- 14OJ 200 J 1OOJ 13OJ 46J 29aJ 2,200 
Benzo (b) Flucranthene 54J 

TOTAL SEMI-VOLATILE COMPOUNDS: 1,456 760 276 359 330 250 334 206 120 290 2640 
-___- ~- ~-- ---___- _--.-~ ~. ..^ .~ ~~-__ 

TOTAL TICS: 118,100 75,200 16,310 10.460 20,350 42,758 70,440 18,470 13,108 11,730 20,590 

NOTES: 
ug/kg indicates micrograms per kilogam 
J indicates concentrations above the detection limit 
B indicates compound was detected in the lab blank 
Dup. indicates duplicate sample 

0 
? 
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SOIL ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARl3ONS 

SITE 17 - FIREFIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
DECEMBER 13.1991 

SAMPLE LOCATION 
SAMPLE NUMBER 

SAMPLE MATRIX 
UNITS 

TOTAL PETROLEUM HYDROCARBONS 

I SAMPLE LOCATION SB-111 SE-112 58-113 SB-114 SB-115 SB-116 58-117 SB-113 SB-119 w-1 20 SB-121 SB-122 
SAMPLE NUMBER 17SB-111 17SE-112 17SB-113 17SB-114 17Sl3-115 17SE--116 17SB-117 17SB-118 17SB-119 17SB-120 17St3-121 1758-122 

SAMPLE MATRIX Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
UNITS mg/kg w/kg mglkg mdkg mdkg w/kg m/kg mglkg w/kg w/kg w/kg mglkg 

TOTAL PETROLEUM HYDROCARBONS 2,700 1,700 160 46 65 210 330 260 74 NA NA 

NOTES: 
mg/kg indicates milligrams per kilogam 
Blank space indicates compound was not detected 
Dup. indicates duplicate sample 
NA indicates Not Analyzed 

CTO-0040/17-T212 
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SOIL ANALYTICAL RESULTS 
TOTAL LEAD 

SITE 17 - FIREFIGHTING TRAINING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS. VIRGINIA 
DECEMBER 14 AND 16.1991 

SAMPLE LOCATION 
SAMPLE NUMBER 

SAMPLE MATRIX 
UNITS 

TOTAL LEAD 

SB-101 SB-101 SB-102 88-103 SB-104 SB-105 SB-106 SB-107 SB-108 SB-109 SB-110 SE-111 
17SB-101 (Dup.l7SB-101) 17SB-102 1758-103 1788-104 17SB-105 1756-106 17SB-107 17SB-108 17SB-109 17SB-110 17SB-Ill 

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
mgm msk3 mglkg mg/kg wlkg wlkcl mg/kg wFg mslka mm3 msFs w/kg 

13.40 J 14.27 J 15.40 J 2O.lOJ 9.80 J 10.50 J 11.40 J 9.60 J 9.20 J 9.50 J 10.20 J 11.5OJ, 

, SAMPLE LOCATION 
SAMPLE NUMBER 

SAMPLE MATRIX 
UNITS 

TOTAL LEAD 

SB-112 SB-113 SE-114 SE-1 15 SB-116 SB-117 SB-118 SB-119 SB-120 SB-121 SB-122 
1758-112 17SB-113 17SB-114 17SB-115 1788-116 1758-117 17SB-118 17SB-119 17SB-120 17SB-121 17SB-12; 

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
w/kg msFs wml mgFg mgh msF9 mgncg wFs @ml mgnKJ msF!3 

13.20 J 5.60 J 36.40 J 227.0 J 10.80 J 18.80 J 15.40 J 17.30 J 17.20 J 9.22 11.70 

NOTES: 
n-g/kg indicates milligrams per kilogram 
Blank space indicates conpound was not detected 
J indicates estimated concentration 

CTO-0040/17-T213 

I 

4-22 108 

_..... --- - -- 



2.7.2 Groundwater 

The following presents the results of previous groundwater sampling at Sites 14 and 17. 

Site 14 - Fentress Landfill. 

Tables 2-l through 2-5 provide a summary of the constituents detected in Site 14 groundwater. Based on these 

tables, groundwater at Site 14 did not contain any constituents of concern at or above USEPA MCLs. 

Site 17 - Firefkhtinp Traininp Area. 

Previous groundwater sample results indicated the presence of (TPHs) and associated volatile organic compounds 

(VOCs) in the groundwater. However, these constituents were not detected at concentrations above USEPA MC&. 

2.7.3 Surface Water 

The results of previous surface water sampling are presented in this section. 

Site 14 - Fentress Landfill. 

During previous investigations, surface water samples were collected from the perimeter drainage ditch at Site 14. 

Surface water sampling locations are presented in Figure 2-1. These samples were analyzed for VOCs and 

inorganic analyses, which include alkalinity, chloride, hexavalent chromium, sulfate, and total organic carbon 

(TOC). A summary of these results is presented in Tables 2-4 and 2-5. 

CTO-O40/SSI-2-O.DRF 2-6 4-22-24-145008 
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oc-00137-03.13-10101193 

One of the samples analyzed contained constituents of concern above USEPA MCLs. Sample SW-101 contained 

TOC at a concentration of 11.0 mg/l, which is above the federal MCL of 10.0 mgil. 

Site 17 - Firefightiw Training Area. 

As indicated in Section 2.4, surface water is only intermittently present at Site 17. Consequently, surface water 

samples were not collected at Site 17. 

CTO-040/SSI-Z-O.DRF 2-7 
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3.0 TECHNICAL APPROACH 

The Supplemental SI was conducted to characterize both sites through the collection of environmental data. 

Constituents were targeted for both Sites 14 and 17 based on the previous site inspection. 

A soil gas survey, which consist@ of the collection and field analysis of 33 soil gas samples, was performed at Site 

17 to screen for VOCs and total volatilehydrocarbons (TVHCs). Based on the soil gas survey, 25 soil borings were 

located and 49 soil samples were collected. Laboratory analysis was performed to confirm soil gas results and 

delineate the constituents of concern in the soils of Site 17. These field activities and methodologies performed 

under this Supplemental SI were based on the results of previous investigations listed in Section 1.2.5, and in 

accordance with the “Work Plan Addendum”, dated April 26, 1993. 

The FWEI field team conducted the field activities at NALF between April 26, 1993 and April 30, 1993. The 

following sections present the methods used to perform the Supplemental SI. 

3.1 Groundwater Tnvestiration - Site 14 

Groundwater sampling was conducted at Site 14 to confirm the groundwater quality data obtained during the first 

round of groundwater sampling and during previous investigations. The CTO-0040 Sampling Analysis Plan (SAP) 

and Quality Assurance Project Plan (QAPP) were used as references during implementation of the field activities. 

Sections 3.1.1 through 3.1.6 provide a description of groundwater sampling and analysis activity for this project. 

3.1.1 Sample Locations and Frequency 

A total of ten groundwater samples were collected from the existing monitoring wells at Site 14. Groundwater wells 

sampled at Site 14 included MW-1, MW-2, MW-2D, MW-3, MW-4, MW-5, MW-6, MWdD, MW-7, and MW- 

7D. Figure 3-l provides the location of the site 14 wells. 

3.1.2 Sample Designation 

A sample numbering system was used to identify each sample. This numbering system provides a tracking 

procedure to allow retrieval of information about a particular sample and to assure that each sample is uniquely 

‘~ CTO-040/SSI-3-O.DRF 3-1 4-22-24-14500s 
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numbered. An example of the sample designation for each sample is as follows; Sample 14-GW-201 indicates the 

sample was collected from Site 14 groundwater (GW) during the second round (2) of sampling from monitoring 

well 1 (01). Table 3-1 summarizes sample designations for each sample. 

3.1.3 Sampling Procedures and Equipment 

, 

Prior to sampling, a water level was taken from each monitoring well. These results are discussed in Section 4.1.1. 

Each monitoring well was purged until a minimum of three well volume of water was removed. Each well was 

purged by hand using a dedicated, disposable polyethylene bailer. Purged water was then containerized in contractor 

supplied 55-gallon drums which were stored near sampled drums. Prior to the collection of each sample, the field 

parameters from each well were recorded. These parameters, which include Ph, specific conductivity, and 

temperature are discussed in Section 4.1.1. Samples were collected using the dedicated, disposal polyethylene bailer 

from that well and placed in laboratory prepared sample containers. A number of QAIQC samples, which included 

a duplicate sample, a field blank, and an equipment rinsate were also collected and packed for shipment. Samples 

were shipped, accompanied by the appropriate chain-of-custody documentation, via Federal Express on the same 

day they were collected. 

3.1.4 Sample Control 

The purpose of sample control was to maintain the quality of samples during collection, transportation, and storage 

for analysis. Sample control for groundwater samples consisted of: 1) use of laboratory prepared containers for 

collection; 2) use of temperature blanks in each shipment cooler; 3) use of ice to maintain temperatures of samples; 

4) use of individual packing to eliminate breakage during transportation; and, 5) use of chain-of-custody forms and 

seals to ensure QAIQC. 

3.1.5 Laboratory Analysis 

Gronndwater samples collected from Site 14 were submitted to the laboratory for analysis of VOCs, metals, 

alkalinity, chloride, hexavalent chromium, sulfate, and total organic carbon. Table 3-l also provides the total 

number of groundwater samples analytical parameters, and number of QA/QC samples. 

Cl-O-040/SSI-3-O.DRF 3-2 4-22-24-l 45008 



TABLE 3-q 

GROUNDWATER SAMPLES c oc-00137-03.13~10/01/93 
TOTAL NUMBER OF AN, 
QA/QC SAMPLES WITH PARAMETER 

SITE 14 - LANDFILL 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 27, 1993 

ANALYTICAL 
PARAMETER 

TCL VOCs 
TAL METALS 
Wet Chem. 
TOG 

TEMPERATURE 

MONITORING WELL SAMPLE 
NUMBER DESIGNATION 

MW-1 
MW-2 

MW-2D 
MW-3 
MW-4 
MW-5 
MW-6 

MW-6D 
MW-7 

A;AW-7D 

14-GW-201 
14-GW-202 

14-GW-202D 
14-GW-203 
14-GW-204 
14-GW-205 
14-GM!-206 

14-GW-206D 
14-GW-207 

14-GW-207D 

NUMBER AND TYPE OF SAMPLES PER PARAMETER 

QA/QC SAMPLES 
ANALYTICAL SAMPLE TRIP TEMPERATURE FIELD EQUIPMENT 

SAMPLES DUPLICATES BLANKS BLANKS BLANKS RINSATES 

IO 1 

10 1 
2 

I 

NOTES: 
Wet Chem. denotes wet chemistry, which includes Hexavalent Chromium, Chloride, Sulfate, and Alkalinity 
TOG denotes Total Organic Carbon 

CTO-0040/14-T31.WKl 4-22-24-145008 
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The requirements for sample containers, preservation, analytical methods, quality control samples, and laboratory 

control are described in the CTO-0040 Quality Assurance Project Plan (QAPP), Sections 5.0, and 7.0 through 11.0 

inclusive. 

3.1.6 Contaminated Materials Handling 

Liquids generated as a result of well purging and decontamination procedures were contained in contractor supplied 

%-gallon drums and neatly stored near the sampled wells. A total of four drums were used at site 14 and 

appropriately labeled. Two drums are staged near 14-MW7 and the other two are staged near 14-MW2. 

Disposition of the drum contents and determination of which drums to sample for hazardous constituents shall be 

made by the Navy based on the analytical results provided in this report. 

3.2 Soil Gas Survev - Site 17 

The soil gas survey (SGS) was conducted at Site 17 by Target Environmental Services Inc. and supervised by 

FWEI. The soil gas samples collected were field analyzed for total volatile hydrocarbons (TVHC) and VOC 

constituents of concern. Methods used to conduct the SGS are discussed below and in the “Soil Gas Data” report, 

dated May 1993, provided as Appendix A. 

3.2.1 Soil Gas Sample Collection and Locations 

Based on previous analytical results, there are two areas of concern (AOC) at Site 17. The first AOC is located 

to the north of the fire training area. The second AOC is located to the west of the tire training area. Soil 

analytical results from previous investigations were utilized to establish grids for collecting soil gas samples as 

shown on Figure 3-2. Sampling nodes were established by measuring grid lines in perpendicular directions at 50-foot 

centers. A total of 33 soil gas samples were collected and field analyzed. 

At the first AOC, soil gas samples were collected at 20 grid nodes. These nodes are labeled consecutively starting 

with A13, A14, A1.5, A16, B13, and so on. One subsurface soil gas sample was collected at either seven feet 

below grade or the shallow groundwater table, whichever was less. 

CTO-040/SSI-3-O.DRF 3-3 4-22-24-145008 
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At the west area, soil gas samples were collected at 13 grid nodes. These nodes are labeled consecutively starting 

with AlO, All, A12, BlO, and so on. One subsurface soil gas sample was collected at either seven feet below 

grade or the shallow groundwater table, whichever was less. 

3.2.2 Soil Gas Sample Field Analysis and QAlQC 

A trailer equipped with a hydraulic ground penetrator and gas chromatograph (GC) was mobilized to the site. This 

trailer was used for collection and on-site analysis of soil gas samples for screening constituents of concern. The 

GC was equipped with a flame ionization detector (FID) and an electron capture detector (ECD). Steel soil gas 

probes were used for sampling and were decontaminated prior to arriving on-site. Each sample was collected in 

accordance with QAIQC procedures, which included the following: 

0 Analytical equipment was calibrated prior to the beginning of the work and after every five 
samples; 

0 The equipment was tested using system blanks prior to beginning of the work; 
0 Steel probes were properly decontaminated for each sample; 
0 An end plug for each probe was used to eliminate cross-contamination or interferences resulting 

from soils at depths other than sample collection depth; 
l New, sterile silicon tubing was used for each sample; and, 
0 New, sterile syringes with steel needles and glass vials were used for the collection of each 

sample. 

Each glass syringe, containing the soil gas sample, was sealed by airtight gaskets and submitted for analysis. 

Analysis was completed on-site by use of the trailer equipped GC. 

Sample depths were obtained by measuring penetration depths of standard five or seven foot probe lengths. The 

actual depths for each soil gas sample is provided in Table 3-2. Once the desired depth was reached, the probe was 

purged by vacuum to remove air in the probe not representative of the sample point. Once purged, new silicon 

tubing was attached to the vacuum source inducing a constant gas flow from the sample point. The soil gas sample 

was collected by withdrawing soil gas through the syringe needle which was inserted into the silicon tubing. 

Each soil gas sample was analyzed by introducing a measured volume of sample gas from the syringe into the GC. 

The GC was run for a minimum of ten minutes per sample. To improve the quanitification of targeted constituents 

when high concentrations were detected, the sample was re-analyzed in the precise same manner using a smaller 

volume of sample gas. 

CTG-040/SSI-3-O.DRF 3-4 4-2:2-24-145008 



TABLE 3-3 - 

SOIL GAS SAMPI 
oc-00137-03.13010/01/93 

SITE 17 - FIREFIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 26-28,1993 

SAMPLE 1 DEPTH (ft) 

A-10 5 
A-11 5 
A-12 .5 
A-13 5 
A-14 6 
A-15 7 
A-16 8 
B-10 4 
B-11 4 
B-12 5 
B-13 5 
5-14 4 
B-15 4 
B-16 4 
c-10 ; 4 
c-11 4 

SAMPLE DEPTH (ft) 

c-13 4 
c-14 4 
c-15 4 
C-16 4 
D-11 4 
D-12 5 
D-13 5 
D-14 4 
D-15 4 
E-11 4 
E-12 5 
E-13 5 
E-14 4 
E-15 4 
F-13 5 
F-14 4 

CT0 -0040/U'-T32,WKl 4-22-24-145008 
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3.3 Soil Borings - Site 17 

A soil boring program was conducted at Site 17 to confirm soil gas results and determine the extent of the 

constituents of concern. Soil samples were collected continuously using a drill rig and hollow stem augers with 2- 

inch by two foot long split spoon samplers. The CTO-040 Sampling Analysis Plan (SAP) and Quality Assurance 

Project Plan (QAPP) were used as references during implementation of the field activities. Sections 3.3.1 through 

3.3.6 provide a description of soil sampling and analysis activity for this project. 

3.3.1 Sample Locations 

Soil sample locations were determined by the project geologist in the field based on the location of elevated soil gas 

sample results. Figure 3-3 provides the soil boring locations. At each boring location, continuous two foot split 

spoons were advanced to a depth of seven feet below grade or the groundwater table, whichever was less. Table 

3-3 provides actual depths for each soil boring. Two samples from each boring location, with the exception of 

sample 17-SB-121, were submitted for laboratory analysis for a total of 49 samples. 

The head space of each split spoon was screened prior to opening with an Hnu photoionization detection meter to 

measure potential volatile constituents. One soil sample was submitted for laboratory analysis from the split spoon 

interval immediately above groundwater. The other soil sample was submitted for laboratory analysis from the split 

spoon containing the highest Hnu reading. 

The sample borings were logged by the site geologist. Copies of these boring logs can be found in Appendix B. 

3.3.2 Sample Designation 

A sample numbering system was used to identify each sample. The numbering system used provides a tracking 

procedure to allow retrieval of information about a particular sample and to assure that each sample is uniquely 

numbered. An example of the sample designation for each sample is as follows; Sample 17-SB-121 indicates the 

sample was collected from Site 17 soil boring (SB) at boring location number 121. 

CTO-040/SSI-3-O.DRF 3-5 4-22-24-14.5008 
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TABLE-3-3 

SOIL BORING DEI 
oc-0013-7~03.13~10/01/93 

SITE 17 - FIREFIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 26-28, 1993 

BORING DEPTH (ft) 
NUMBER 

17-SB-121 6 
l7-SB-122 6 
17-SB-123 4 
17-89-124 4 
17-SB-125 4 
17-SB-126 4 
17-SB~127 4 
17-SB-128 4 
17-SB-129 4 
17-SB-130 4 
17-SB-131 4 
17-SB-132 4 
17-SB-133 4 

CTO-0040/17-T33.WKi 

BORING DEPTH (ft) 
NUMBER 

17-SB-134 4 
17-SB-135 4 
17-SB-136 4 
17-SB-137 4 
17-SB-138 4 
17-SB-139 4 
17-SB-140 4 
17-SB-141 4 
17-SB-142 4 
17-SB-143 4 
17-SB-144 4 
17-SB-145 4 

4-22-24-145008 
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P 3.3.3 Sampling Procedures and Equipment 

Each sample was collected using stainless steel split-spoon samplers and dedicated stainless steel spoons. The split 

spoons were decontaminated by the driller between each sample. Samples were contained in laboratory prepared 

sample containers and packed for shipment. Samples were shipped, accompanied by the appropriate chain-of- 

custody documentation, via Federal Express on the same day they were collected. 

3.3.4 Sample Control 

The purpose of sample control was to maintain the quality of samples during collection, transportation, and storage 

for analysis. Sample control for soil samples consisted of: 1) use of laboratory prepared containers for collection; 

2) use of temperature blanks in each shipment cooler; 3) use of ice to maintain temperatures of samples; 4) use of 

individual packing to eliminate breakage during transportation; and, 5) use of chain-of-custody forms and seals to 

ensure QAIQC. 

3.3.5 Laboratory Analysis 

All of the 49 soil samples were submitted to the laboratory for analysis of TPH and ethylbenzene, and xylenes 

(BTEX) compounds. Additionally, 25 of these samples were analyzed for Target Compound List (TCL) VOCs, 

TCL semi-volatile organic compounds (SVOCs), and lead. 

Table 3-4 provides the total number of soil samples, analytical parameters, and QA/QC samples. The requirements 

for sample containers, preservation, analytical methods, and QA/QC samples. The requirements for sample 

methods, preservation, analytical methods, QA/QC samples, and laboratory control are described in the CTO-0040 

QAPP, Sections 5.0 & 7.0 through 11 .O inclusive. 

3.3.6 Contaminated Materials Handling 

Potentially contaminated soils were not generated during the sampling event because drill cuttings were not 

recoverable. Liquids generated as a result of decontamination procedures were contained in one contractor supplied 

55gallon drums and stored on the concrete near the sampling abandoned tanker trucks. Disposition of the drum 

and its contents will be determined by the Navy based on the results provided in this report. 
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ANALYTICAL 
PARAMETER 

TPH 
BTEX 
TCL VOCs 
TCL SVOCs 
LEAD 

TEMPERATURE 

TOTAL NUMBER OF ANALYTICAL AND QA/QC 
SAMPLES WITH PARAMETERS 

SITE 17 - FIREFIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 26-28, 1993 

NUMBER AND TYPE OF SAMPLES PER PARAMETER 

QA/QC SAMPLES 
ANALYTICAL SAMPLE TRIP TEMPERATURE FIELD EQUIPMENT 

SAMPLES DUPLICATES MS/MSDs BLANKS BLANKS BLANKS RINSATES 

49 10 10 
49 10 10 
25 5 5 3 2 1 -- 
25 5 5 
25 5 5 

3 

CTO-0040/17-T34.WKl 

- 



oc-00137-03.13~10/01/93 
4.0 RESULTS OF SUPPLEMENTAL SI 

Results of the Supplemental SI consist of the following: 

. Physical and analytical data for groundwater at Site 14; 

. Soil gas field analytical data for soils at Site 17; and, 
0 Soil analytical data for soils at Site 17. 

The following sections provide a detailed presentation of these results. 

4.1 Site 14 - Fentress Landfill 

4.1.1 Physical Data - Groundwater 

Physical data collected from the ten groundwater monitoring wells at Site 14 consists of water level readings and 

pH, specific conductance, and temperature measurements. Table 4-l provides static water levels for each well. 

Figure 4-l provides a site water table contour map based on these water levels. As indicated on Figure 4-1, 

groundwater flow is to the northeast in both the shallow and deep, zones. The potentiometric head in monitoring 

wells screened in the deeper zone is greater than the head in the monitoring wells screened in the shallow zone. 

This indicates an upward gradient exists on-site. 

The pH, specific conductance, and temperature levels recorded during well sampling are fairly consistent throughout 

all the wells. This indicates that these conditions remain constant within the units screened. Table 4-2 presents 

these results. 

4.1.2 AnaIytical Data - Groundwater 

Analytical data was compared to the USEPA MCLs to determine whether or not constituents of concern exceed 

these levels. Table 4-3 provides a list of the USEPA MCLs applicable to this project. For constituents of concern 

not listed on the USEPA MC1 list, the VA-WCBR water quality standards were used. Table 4-4 provides a list of 

the VA-WCBR standards applicable to this project. 

Groundwater samples from the ten monitoring wells at Site 14 were analyzed for VOC, TAL metals, alkalinity, 

chloride, hexavalent chromium, sulfate and total organic carbon (TOC). Samples were collected from seven shallow 

wells, through MW-7, at depths ranging from 17 to 28 feet. Samples were collected from three deep wells, MW- 

CTO-040/SSI-4-O.DRF 4-1 4-22-24-145008 



TABLE 4- 1 

WELL 
DESIGNATION 

MW-2D 

MW-3 

MW-4 

GROUNDWATER ELN 
oc-00137-03.13=10/01/93 

SITE 14 - LANDFILL 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 26 AND 29, 1993 

MEASURING DEPTH TO WATER LEVEL 
DATE OF POINT WATER ELEVATION 

MEASUREMENT (FT. ABOVE MSL) (FT. BELOW MP) (FT. ABOVE MSL) 

4/26/93 1 13.37 6.81 6.56 
4129193 / 6.80 6.57 

I 

4126193 12.49 ! 6.32 6.17 
4129193 6.32 6.17 

4/26/93 13.27 6.91 6.36 
4/29/93 6.89 / 6.38 

4/26/93 10.82 4.50 6.32 
4/29/93 4.50 6.32 

4126193 10.48 5.03 5.45 
4129193 5.05 5.43 

MW-6 

MW-6D 

MW-7 

MW-7D 

4/26/93 12.09 6.41 5.68 
4129193 : 6.42 5.67 

4126193 12.44 6.61 5.83 
4/29/93 I 6.63 5.81 

4126193 9.31 5.54 , 3.77 
4/29/93 5.55 I 3.76 

4126193 8.96 3.08 5.88 
4129193 3.08 5.88 

NOTES: 
MSL indicates Mean Sea Level 
MP indicates Measuring Point 
D after well number indicates deep well 
Measuring Points are constant for each well 

4126193 11.75 5.59 I 6.16 
4129193 5.63 ! 6.12 

CTO-004O/WTRLVLS.WKl 4-22-24- 145008 
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T’h-, 4-2 

GROUNDWATER FIELD PARAMETERS 
SlTE 14 - LANDFILL 

NAVAL AUXILIARY LANDING FIELD - FENTRESS 
FENTRESS. VIRGINIA 

APRIL 27. 1999 

FIELD 
PARAMETER 

PH 

Specific 

Conductance 
(umhos/cm) 

MW-1 MW-2 MW-PD 

6.76 7.21 6.94 

1,180 3,700 1.180 

GROUNDWATER MONlTORlNG WELL NUMBER 
MW-3 MW-4 RAW-5 MW-6 

4.7 5.3 5.64 4.3 

i ,830 1,400 1,240 1,150 

MW-60 MW-7 MW-7D 

5.45 5.82 6.51 

1,160 1,120 1,520 

Temperature 54.6 54.7 54.3 57.3 56.8 54.7 55.0 55.6 
I 

56.3 56.8 
(“F) 

NOTES: 

D after the well number indicates a deep well 

, 
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USEPA MAXIMUM CONiAN oc-00137-03.13~10/01/93 

OF CONSTITUENTS OF vu,.w,m, ,,v 
DETECTED IN GROUNDWATER AT 

SITE 14 - LANDFILL 
SITE 17 - FIRE FIGHTING TRAINING AREA 

NAVAL AUXILIARY LANDING FIELD 
FENTRESS, VIRGINIA 

CHEMICAL 
USEPA 
MCLl 

mg/L 

Wethylene Chloride 0.005 

Aluminum .05 to .02 2 
Arsenic 0.05 
Barium 5 
Iron 0.3 2 
Lead 0.005 
Manganese 0.05 l2 
Sodium NAS 
Thallium 0.002 

Chloride 250 2 
Sulfate 250 ’ 
Alkalinity NAS 
Total Organic Carbon NAS 

Notes: 
NAS indicates that there is currently No 
Applicable Standard. 
1 MCL stands for Maximum Contaminant Level. 
2 Secondary Maximum Contaminant Level. 

CTO-0040/MCL.WKl 4-22-24-145OOE?-- 



TABLE 4-4 

VIRGINIA STAl 
oc-00137-03.13~10/01/93 - 

WATER CONTROL BOARD httiu~~~ IUNS ; 
WATER QUALITY STANDARDS (VA- WCBR) 

OF CONSTITUENTS OF CONCERN 
DETECTED IN GROUNDWATER AT 

SITE 14 - LANDFILL 
SITE 17 - FIRE FIGHTING TRAINING AREA 

NAVAL AUXILIARY LANDING FIELD 
FENTRESS, VIRGINIA 

CHEMICAL 

Methylene Chloride 

Aluminum 
Arsenic 
Barium 
Iron 
Lead 
Manganese 
Sodium 
Thallium 

Chloride 
Sulfate 
Alkalinity 
Total Organic Carbon 

VA-WCBR 

NAS 

NAS 
50 

1000 
300 1 

50 
50 l 

100000 1 
NAS 

50000 l 
50000 1 

30000 to 500000 l 
10000 l 

Notes: 
NAS indicates that there is currently No 
Applicable Standard. 
1 Virginia State groundwater standard 

applicable to the Coastal Plain 
physiographic province. 

CTO-00;iO/VIRGINIA.WKI .- 4-22-24-145008 



2D, MW-6D, and MW-7D, at depths of 47, 55 and 56 feet, respcxl 
oc-00137-03.13-10101193 

at Site 14 are SI.IIIIIIU~~~~~ in Tables 4-5, 4-6, and 4-7 and presented in d&d in App&dix D. 

Data qualifiers were attached to the data during the data validation. The qualifier symbol used is J. 

The data qualifier indicated by the letter “J” designates an estimated value. The qualifier means that the analyte 

is present, but the reported value may not be precise. According to data validation guidelines there are several 

criteria for qualifying reported data as estimated which in&de: a compound being found in blanks; poor surrogate 

recoveries; compounds detected and reported below the Contract Required Detection Limit (CRDL); poor agreement 

of results between duplicate analysis; and, all tentatively identified compounds (TICS). 

VOCs were not detected in the groundwater above MCLs. Methylene chloride was detected in the MW-3 duplicate 

sample at a concentration of 41 ug/l. No other VOCs were detected. 

Twenty-three metals were analyzed and none were detected in the groundwater above primary MCLs. Aluminum 

was detected in one of ten samples at a detected concentration of 691 ug/L in 14 GW-207. This concentration is 

above the nonenforceable secondary MCL of 50 ugll. This concentration is below aluminum concentrations reported 

during the first round of groundwater sampling at Site 14. 

Manganese was detected in all 10 samples. The detected concentrations ranged from 55.7 ug/l to 452.0 ug/L. The 

highest concentration was detected in 14-GW-211. All ten of these concentrations are above the proposed, 

nonenforceable secondary MCL of 50 uglL. These concentrations are either slightly below or slightly above 

manganese concentrations reported during the first round of groundwater sampling at Site 14. 

Thallium was detected in 4 of 10 samples. The detected concentrations ranged from 0.8 ug/L to 3.5 ug/L. The 

highest concentration was detected in 14-GW-203. Three of these concentrations are above the proposed MCL of 

2 uglL. Thallium was also detected in the rinsate sample at 0.8 ugll. Thallium was not detected during the first 

round of groundwater sampling at Site 14. Thallium is a heavy metai that is often found at concentrations within 

the range of magnitude detected at Site 14 in some beach sands. 

Alkalinity was detected in nine of the ten samples. The detected concentrations ranged from 5.0 mg/L to 100 mg/L. 

The highest concentration was detected in 14-GW-206D. These concentrations are within or below the maximum 

allowable range on concentration for alkalinity set by the VA-WCBR of between 30 and 500 mg/L. Alkalinity was 

detected at 135 mg/I in this well during the first round of groundwater sampling at Site 14. 
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SAMPLE NUMBER 
GROUNDWATER MONITORING WELL LOCATION 

SAMPLE MATRIX 
UNmS 

;L VOLATILE ORGANIC COMPOUNDS: 
ErHoD 3240 

Mehylene Chloride 

SAMPLE NUMBER 
GROUNDWATER MONlTORlNG WELL LOCATION 

SAMPLE MATRIX 
UNITS 

TCL VOLATILE ORGANIC COMPOUNDS: 
METHOD 3240 

Mehylene Chlonde 5 NAS 

r 4-5 

SUMMARY OF GFIOUMWATER ANALYTICN RESULTS 
TCL VOLATILE ORGANIC COMPOUNDS 

SITE 14 - LANIFILL 
NAVAL AUXIUARY LAMING FIEUJ - FENTRESS 

FENTRESS. VIRGINIA 

APRIL 27. 1993 

14-GW-201 
HW-1 
WW% 

fm- 

14-GW-2M 
MW-2 

WFIIW 

la. 

14-GW-202D 
MW-PD 

Water 

P!#- 

14-GW-203 
MW-3 
WdW 

PcllL 

14-GW-211 
MW-3 Dupccate 

WEIWI 

PSI/L 

14-GW-204 FEUI BLANK-l TRIP BLANK - 1 
uw-4 
WstSf Water water 

PM- KM- /u- 

4 J 

14-GW-205 
MW-5 

Water 

I@- 

14-GW-206 I 14-GW-206~ER 14-GW-206D 14-m-207 14-GW-207D TRIP BLANK - 2 USEPA VlRGlNlA STATE 
YW-6 MW-6 MW-GD YW-7 MW-7D GROUNJWATER CSSOUN)WAlER 

W81M Waler W&de< Water W.Sli% water water water 

lrw- Pw- ImL Pso- WlL KM- PM- /m 

NOTES: 
Blank indicates compound Not Detected 
PgIL indicates microbrams per liter. 
D aHerwellnumberindcate~ deep well 
ER indicates Eqspment Riosate sample 
J indicates enavte present. Reported value may not be accwateor precise. 
NAS indcates hat here is currently No Appkeble Standard 



_ .dLE4-6 

SUMMARY OF GRO-UNDWATER ANALYllCM RESUTS 
T/X METALS 

SITE 14 - LANDFLL 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 27, 1993 

SAWLE NUMBER 
GROUNDWATER MONITORING WELL LOCAllON 

SAMPLE MATRIX 
UNITS 

AL METALS: 

Aluminum 
ArSflnk 
BariUTI 

Calcium-- 
Iron 
Lead 
Magnesium 
Manganese 
Potassium __ 
Sodium 
Thallium 

14-GW-201 14-GW-202 14-GW-202D 14-GW-203 14-GW-211 14-GW-204 1 FIELD BLANK - 

SAMPLE NUMBER 
GROUNDWATER MON~OFllNG WELL LOCAllON 

SAMJLE MATRIX 
UNITS 

TAL METALS: 

Aluminum 
AWWlic 
Barium 
Calcium 
IrOn 
Le.33 

7&gnesium 
Manganese 
Potassium 
Sodium 
ThalAum 

1 

14-GW-205 
PAW-5 
W&21 

&IL 

14-GW-206 14-GW-206-ER 14-GW-206D 14-GW-207 l4-GW-207D USEPA VIRGINIA STATE 
MW-6 MW-6 Mw-a, uw-7 Mw-7Ll GROUNDWATER GROUNDWATER 
Wa(er Waler Waler WalFM Waler Willet Water 
KM- Pm wR Id- PIJR IJa lrgR 

NOTES: 
Blank lrdicates compound Not Detected 
pg/L indicates micrograms per liter. 
D after well nur&er indicates deep well 
ER indicates equbment ritlsate sarrpie. 
J indicates analyte preseri. REported value may not be accursle or precise. 
NAS indicates that there is curretily Nd Applicable Stantard 
’ indicates Virginia State groundwater standard applicable to the Coastal Plain physiogr+hicprovinc 
’ indicates a Secondary Maximum Conlamitwmt Level 

CTO-0040/GWMET.WKl 



..\SLE 4-7 

SUMMARY OF GROUNDWAIER ANALYTICAL RESlJLTS 
GENERAL CHEMISTRY 

SITE 14 - LANDFLL 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 27.1993 

SAM’LE NUMBER 14-GW-201 14-GW-202 14-GW-202f.l 14-GW-203 14-GW-211 14-GW-204 FIELD BLANK - 1 
GROUNDWAlER MONITORING WELL LOCATION MW-1 MW-2 Mw-20 Mw-3 MW-3 0qlllCde MW-4 

SAMPLE MATRIX Walt3 Water W8tM Water WdW W&W Waler 
UNITS ml/L mgA WA will WA me/l- m/L 

Chlorae - 4 4 6 17 17 13 

SlJlf&l 6 13 120 120 110 1 
. 

Alkalinky 11 27 6 15 11 

Tdal Organic Cabon 2 1 

I 

SAkPLE NUMBER 
GROUNDWATER MONITORING WELL LOCATlON 

SAkPLE MATRIX 
UNITS 

ChlCVkb 

I 

Sullate 

Alkalinly 

I Tdal Organic Carbon 

NOTES: 
Blank indicates compound Not Detected 
mg/L indicates milligrams per liter. 
El? indicates Equi)ment Rinsda sample. 
D after well nutier indicates deep well 
NAS indicates that there is currertly No Applicable Standard 
’ indicates Virginia State groundwater standard applicable to the CoastalPlainphysiagraphicprovlnoe 
* indicates a Semrdary Maximum Corlaminant Level 

14-GW-205 14-GW-206 14-GW-206-W 14-GW-208) 14-GW-207 14-GW-2OiU 
MW-5 RAW-6 Mw-6 Mw-aI MW-7 Mw-7D 
WatW WetM Water Water Water Water 
ml/L WA- WA WA WI/L WA 

7 10 6 17 10 

10 33 60 
_- - 

5 14 2 100 20 60 
-----_-.__ 

2 1 

USEPA VlfIGlNlA STATE 
GAOUNDWATER GROUNDWATER 

Waler Water 

WA w&IA 

250 2 

I 
50 ’ 

--- 

250 ’ 50 ’ 
-.-____-_ 

NAS 3oto50 ’ 
.___- 

NAS to ’ 

CTO-0040/‘GWGCHEM.WKl 



oc-00137-03.13-10/01/93 
Sulfate was detected in seven of ten samples. The detected concenl 

highest concentration was detected in 14-GW-203. Three of these concentrations ark above the VA-WCBR level 

of 50 mg/L. Sulfate was detected at 103 mg/L in this well during the first round of groundwater sampling at Site 

14. 

No other constituents of concern were detected at levels exceeding guidance maximum concentration. 

In summary, analytical results at Site 14 indicate that constituents of concern are below acceptable levels as 

established by USEPA MCLs and VA-WCBR. 

4.2 Site 17 - Firefighting Training Area 

4.2.1 Soil Gas Field Analytical Data 

A total of 33 soil gas samples were collected and analyzed. The soil gas field analytical data is summarized in 

Table 4-8 and described in detail in the “Soil Gas Data“ report provided as Appendix A. Figure 4-2 depicts 7 soil 

gas samples with detectable total volatile soil gas concentrations. These soil gas samples were All, A12, A13, 

Cll, C12, C13, and D13. These soil gas locations were located immediately adjacent to the runway. 

4.2.2 Soil Analytical Data 

A total of 25 soil borings and 49 soil samples were collected and analyzed. The soil boring locations were selected 

based on the results of the soil gas sampling. Soil samples were collected at and directly adjacent to the six soil 

gas samples with the highest soil gas concentrations. The Commonwealth of Virginia Department of Waste 

Management “Guidelines for the Disposal of Soil Contaminated with Petroleum Products”, dated January 15, 1991, 

were used to evaluate concentrations of some constituents. 

Soil samples were to be collected at seven feet below grade, if possible. However, groundwater was encountered 

between 4 and 6 In feet below grade. Therefore, soil samples were collected between zero and six feet below grade. 

Sampling depths and analytical results for soils at Site 17 are summarized in Tables 4-9, 4-10,4-11, 4-12 and 4-13, 

and are presented in detail in Appendix D. 

CTO-O40/SSI-4-O.DRF 4-3 4-22-24-145008 



TABLE 4-8 

SOIL GAS ANALYTICAL R 
ANALYTE CONCENTRARONS 

~c-00137-03.13-10/0~/93 

SITE 17 - FIREFIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS. VIRGINIA 
APRIL 26-28,1993 

SAMPLE DEPTH (ft) 

A-10 5 
A-11 5 

B-11 1 4 
B-12 / 5 

c-10 4 
c-11 4 
c-12 5 

-%&--+- 
C-16 1 4 
D-11 I 4 
D-12 1 5 
D-13 1 5 
D-14 1 4 
D-15 4 
E-11 4 

REPORTlNG LIMIT 

NOTES: 
’ Analysis performed by TARGET Environmental Services, Inc. in the field utlyting a gas chromatograph/flame ionization 

device lGC/FlDl. 

ETHYL- TOTAL FID 
BENZENE TOLUENE BENZENE XYLENES VOLATlLES2 

/Jug/L l-m- m- PM- /m- 

1.3 1.5 3.5 53.0 
14.0 10.0 22.0 636.0 

11.0 
21.0 9.0 19.0 386.0 

11.0 125.0 10.0 41.0 2360.0 

1.0 1.0 1.0 1.0 10.0 

. I 

2 Calculated using the sum fo the areas of all integrated chromatogram peaks and the instrument response factor for toluene. 
Blank indicates compound was Not Detected. 
pg/L indicates micrograms per liter of air. 

CTO-0040/SOILGAS.WKl 4-22-24-145008 
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TABl f- SD) 

SUMMARY cl- -c _ ANALYTICAL RESUTS 
TCL VOLATUE ORGANIC COMPOUNDS 

SITE 17 - FlRff IGHTING TRAINING AREA 
NAVAL MJXLIARY LANDING FIELD - FENTBESS 

FENTBESS, VlRGtNlA 
APRIL 2s20,19@3 

SOIL SORING LooAm 17-SE-149 17-SB-138 17-SB-13@ ll-SE-150 17--88-140 17-88-141 ll-SB-142 17-SB-143 17-SB-114 17--88-145 
op. 137) $h&l 199) 

SAMPLE NUUBER a2 02 02 Li2 02 02 02 02 (P 02 

SAYPLE DEPTH (EET) 2-4 2-4 2-4 2-4 2-4 2-4 2-4 2-4 2-4 2-4 
SAUPLE MATFOX 

UNllS St 2il izl Pzl lzil zl P%tl 

rcxvounut okimcczomxms: 
M3HallJ24o 

htona 
2-Bttamno 
Chlorobmzera 
Ethylbenzene 
Mdhylma Chloride 
styrene 
Toluena 
Xylenes (Total) 

3J 

BJ 3J 2J 45 2J 3J 
lxx).! 

SOIL BORING LOCATION TRtP BLANK-3 TRIP BLANK-4 TRIP BLANK-6 17-FB-01 17-SB-121 
-ER 

SAMPE NUMBER 
SAMPLE DEPTH (FEET) 

SAMPLE MATRIX W&-X Waler WellX Wilier W&X 
UNITS PI@ Pair. Pen Pwl- PIVJ- 

TCL VOIATIIE ORGANIC COMPOUNDS: 
hElHoo.3240 

Acetone 
2-Bllanone 
Chlorobemene 
Ethylbenzene 
Methylme Chloride 
SlyMW 
Tolwne 
Xylenes (rotal) 

NOTES: 
Blank Indicatescompound Not D&acted 
pg/L Indbates micrograms per ller 
ER indic~es Equipment Rlns&e sampla 
D aftorwell number Indicates deep well 
J lndkstes analyto present. Reported value may not be aoxrate or prezise. 



SUMMARY OF SOIL ANALYTICAL RESULTS 
TOTAL BTEX (BENZENE, TOLUENE, ETHYLBENZENE, AND TOTAL XYLENES) 

SITE 17 - FIRE FIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29,1993 

SOIL BORING LOCATlON 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

17-S&121 17--88-122 
03 01 03 

4 
&if 

0 4 
&I2 &iB 

K3lkg m/kg mlkg 

17-SE-123 
01 02 

o-2 2-4 
Soil Soil 

m/kg /Mb 

17--88-124 
01 02 

0 2 
Soil2 &iP 

m/kg I.rglkg 

l-OTAL BTEX: 
METHOD 8240 

Toluene 240 J -- 
Ethylbenzene 1400 
Total Xylenes 1900 2700 

TOTAL BTEX 1900 4340 

SOIL BORING LOCATION 17-SB-146 (Dup. i24) 17-58-125 17-SB-126 17-88-127 
SAMPLE NUMBER 01 02 01 02 01 02 01 02 

SAMPLE DEPTH (FEET) o-2 2-4 0 2-4 o-2 2-4 o-2 2-4 
SAMPLE MATRIX Soil Soil Soil2 Soil Soil Soil Soil Soil 

UNITS Irglkg /@kg mikg /@kg mlkg wlkg m/kg iwlkg 

TOTAL BTEX: 

METHOD 8240 0 
Toluene 0 
Ethylbenzene Total Xylenes 2100 6 

0 

TOTAL BTEX 

NOTES: 
Blank indicates compound was Not Detected 
/.rg/kg indicates micrograms per kilogram. 
Dup. indicates duplicate sample 

CTO-0040/SOILBTEX 4-22- 108 



TABLE 4-lo’(&TlNUED) 

SOIL ANALYTICAL RESULTS 
TOTAL BTEX (BENZENE, TOLUENE. ETHYLBENZENE, AND TOTAL XYLENES) 

SITE 17 - FIRE FIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29.1993 

SOIL BORING LOCATlON 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

TOTAL BTEX: 
METHOD 8240 

Toluene 
Ethylbenzene 
Total Xylenes 

17-SB-128 17--88-147 (Dup. 128) 17--88-129 17-SB-130 
01 02 01 02 01 02 01 02 

0 2-4 0 -2 2-4 o-2 2-4 0 -2 2-4 
&I2 Soil Soil Soil Soil Soil Soil Soil 
PSlkg Keg mm WkSi /@kg /a/kg &kg m/kg 

1300 

TOTAL BTEX 1300 

SOIL BORING LOCATION 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

17-SB-131 
01 02 

0 ,i: 2 &if 

/-@kg /@kg 

17-SB-148 (Dup. 131) 17--88-132 17--88-133 
01 02 01 02 01 02 

o-2 2 -4 -0-2 2-4 o-2 2 -4 
Soil Soil Soil Soil Soil Soil 

/a/kg /@kg Ccglkg Wkg /@kg /@kg 

TOTAL BTEX: 
METHOD 8240 

Toluene 
Ethylbenzene 
Total-Xylenes 

2400 
5400 1200 2200 

TOTAL BTEX 7800 1200 2200 

NOTES: 
Blank indicates compound was Not Detected 
pglkg indicates micrograms per kilogram. 
Dup. indicates duplicate sample 
J indicates analyte present. Reported value may not be accurate or precise. 

CTO-0040/SOILBTEX 
I 
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TABLE 4-10 &..a.. r’lNUED) 

SOIL ANALYTICAL RESULTS 
TOTAL BTEX (BENZENE, TOLUENE. ETHYLBENZENE, AND TOTAL XYLENES) 

SITE 17 - FIRE FIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29,199s 

SOIL BORING LOCATlON 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

TOTAL BTEX: 
METHOD 8240 

Toluene 
Ethylbenzene 
Total Xylenes 

17--88-134 
01 02 

o-2 2 -4 
Soil Soil 

/w/kg mlkg 

17-SB-135 
01 02 

0 Gil2 2-4 
Soil 

m/kg m/kg 

17-SB-138 17-88-137 
01 02 01 02 

0 -2 2-4 o-2 2-4 
Soil Soil Soil Soil 

mlkg w/kg Irglkg m/kg 

TOTAL BTEX 

SOIL BORING LOCATION 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

I-OTAL BTEX: 
METHOD 8240 

Toluene 
Ethylbenzene 
Total Xylenes 

I 
TOTAL BTEX 

NOTES: 
Blank indicates compound was Not Detected 
pglkg indicates micrograms per kilogram. 
Dup. indicates duplicate sample 
J indicates analyte present. Reported value may not be accurate or precise. 

17-SB-149 (Dup. 137) 
01 02 

17-SB-138 
01 02 

17-SB-139 
01 02 

17-SB-150 (Dup. 139) 
01 02 

CTO-0040/SOILBTEX 4-22-2 E )8 



TABLE 4-10 (CWTINUED) 

SOIL ANALYTICAL RESULTS 
TOTAL BTEX (BENZENE. TOLUENE, ETHYLBENZENE, AND TOTAL XYLENES) 

SITE 17 - FIRE FIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS. VIRGINIA 
APRIL 28 AND 29.1993 

SOIL BORING LOCATlON 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

rOTAL BTEX: 
METHOD 8240 

Toluene 
Ethylbenzene 
Total Xylenes 

TOTAL BTEX 

SOIL BORING LOCATION 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

l-OTAL BTEX: 
METHOD 8240 

Toluene 
Ethylbenzene 
Total Xylenes 

TOTAL BTEX 

NOTES: 
Blank indicates compound was Not Detected 
pg/kg indicates micrograms per kilogram. 
Dup. indicates duplicate sample 

17--88-140 17-SB-141 17--86-142 17-SB-143 
01 02 01 02 01 02 01 02 

0 &I2 2 So: 

mlkg wlkg 

o-2 
SoiE 

ml4 

2-4 
Soil 

m/kg 

0 
Gil2 

mlkg 

2-4 
Soil 

mlkg 

0 -2 
Soil 

m/kg 

2-4 
Soil 

mlkg 

CTO-004oISOILBTEX 4-22-Z 1 18 



TABLE 4-11 

SUMUARY OF SOIL ANALYTICA 
TCL SEMI-VOLATILE ORGANIC c 

SITE 17 - FIRE FlGWlNG TRAM 
oc-00137-03.13~10/01/93 

NAVAL AUXILIARY WDING FIELD 
FENTRESS. VIRGINIA 

APRIL 28-29.1993 

SOiL BORING LOCATKIN 
SAMPLE NUMBEft 

SAMPLE DEPTH (FEEf) 
SAMPLE MATRIX 

UNITS 

TCX SEMI-VOUTlLE OAGANIC COMPOUNDS: 
METHOD 6240 

17--238-121 17--58-122 17-SG-123 17-S&-124 
03 03 02 02 

4-6 4-6 2-4 2-4 
Sdl Sdl sdl 6d4 

i.cllwl l.mg rtie rmg 

Naphti&lM@ 
P-Methylnaphttnlw 
Dibanmfursn 
DI-n-butylphttalste 
Butyitanylphthalato 
bis(2-ethylinxyl)phtiahta 
a-n-octylphthslds 
Bonm(b)Woranthena 
Eenzo(k)flrorsnhom 

11W.l 110OJ 
2WOJ 3600J 

SolL BORING LOCATION 17--88-146 (Dup. 124) 17-SB-125 17-SG-126 1 17-SB-127 
SAMPLE NUMBER 02 I 01 I 02 01 

--f=--H(Fw 
I 

2-4 

I 

o-2 2-4 o-2 
SAMPLE MATRlx Sdl Soil sdl sdl 

UNlTS NtAw rmo PelrEl Pplka 

I 
TCL SEMI-VOLAllLE ORGANIC CC+POlJNDS: 
YEWOD 8240 

I / 

I Naphthaterm 
I 

WOJ 
P-Msthyinaphttulene 2400 J I 
DibonZOfofulUn 
Di-n-butylphthalste 
Butylixnylphthalats 
bir(2-othylhoxyl)phthahlo 
M-n-octb4Phthal~ 

43J 110 

Benzo(k)fClotanthena 

SOIL BORING LOCATION 
BAMPLE NUMBER 

--=pT+l(F=n 
SAMPLE MAlRlx 

UNWS 

17-SG--128 17--88-147 (Dup. 128) 17-SB--123 17-SB-130 
01 01 02 02 

o-2 o-2 2-4 2-4 
Soil Sdl Sdl sdl 

P!JM renc!zl Pglksl Ppllril 

TU SEMI-VOLATILE OGGANK: COMPOUNDS: 
METHOD 0240 

Naphthalena 
P-MethylnsphtMene 
DibWlZOfUflM 
DI-n-bUtylphth¶lato 
BUtvlbMZMphth~l~tO 
bir(2-eth&axyl)phthhabts 
DI-n-ootylphthalato 
Benzo(b)~sntf-eno 
Benzo(k)fkiofsntheno 

72 J 

/ 

69OJ 670 J 47 J 
7WJ 

SOIL BORING LOCATION 
SAMPLE NUMBEA 

SAsu’lE~FEEI) 
SAMPLE MAlRlx 

UNITS 

ra sEMI-vounLE OmiANlC COMPOUNDS: 
UETHOD 8240 

17-SB-131 17--88-148 (Dup. 131) 17-SG-132 17-SB-139 
01 01 02 a? 

o-2 o-2 2-4 2-4 
Sdl sdl sdl sdl 

PLlhke Prm Pence /mu 

NF+hthtkkM 
P-Methylnaphthalens 
Dlbenzofursn 
Dl-n-butylphthalato 
ButylbenzylpMhalalo 
bis(2-ethyltmxyl)phthahts 
Di-n-octylphthslsls 
BAnzo(b)fMranthane 
Benm(k)lltorsnthme 

42000 230OJ 
8Qooo 5700 J 

16QOJ 
3CQJ 

32J 840 J 21W J 
43oJ 

NOTES: 
Blank indicates compound Not Detected 
pgikg lndicatw mIcrogram per kilogram 
Dafter wdl number indiiter doop well 
J IndIcatea snaiyta present. Reported value may not be accurate or precise. 
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TABLE 4-11 (CONTINUED) _ 

SUhWAFiY OF SOIL ANALY-fH 
TCL SEMI-VOLATILE OA~~ANK 

SITE 17 - FUiE FIGHTING TR, 
oc-00137-03.w10/01/93 

NAVAL AUXILIARY LANDING FIEI 
FENTRESS. VlRGlkm 

APRIL 28-2Q.lQQ3 

METHOD 8240 

SOIL BORING LOCATION 17-SB-150 (hp. 139) 17-sE-l49 (Dup. 137) 17-SB-138 17-SEkl3Q 
SAMPLE NUMBER 02 02 02 02 

SAMPLE LIEPTH (FEW 2-4 2-4 2-4 2-4 
SAMPLE MATRK Sdl Soil Sdl sdl 

UNITS PQM IrsncQ I.&l&l PRM 

TCL SEMI -VOLATILE ORGANIC COMPOUNDS: 
METHOD 8240 

Naphthalone 
2-Mothylnaphthnlene 
Dlbenzdumn 
DI-n-butylphttmlalo 
Butylbenzylphthslate 
bls(2-•thylhexyl)phthahls 
DI-n-octylphthal& 
Banzca(b)fWranthena 
Benzo(k)fluorsnthona 

33oJ 
1-J 45J 

14J QlOJ 255 
7005 

3OJ 
39 J 

,SoIL BORING LOCATION 17-SB-140 
SAMPLE NUMBER 02 

---WV 2-4 
SAMPLE MATRK Sdl 

UNITS Pe/kQ 

17-SB-141 
02 

2-4 
Sdl 

Pg/kQ 

17--38-142 17-SB-143 
02 02 

2-4 2-4 
WI sdl 

lJg/kQ Pww 

I TCL SEMI-VOLATILE ORGANIC COMPOUNDS: 
METHOD 8240 

I I I ! 
Naphthalene 
P-Mcthylnaphthslene 
Olbenmtumn 
DI-n-butylphthslats 
Butylbenylphthalato 
bis(2-othylhexyl)phthahte 
Dl-n-octylphthslsto 
Benzo(b)f~rsnthPno 
Bonzo(k)f~orsnthene 

27J 
28J 1’3J 

2UJ 

SOtL BORlNG LOCATION l7-SB--144 17-SB-145 
SAMPLE NUMBER 02 I M 

BAMPLE DEPTH (FEW 2-4 2-4 
SAMPLE MATRK Sdl Sdl 

UNITS reF9 rrr/ke 

TCL SEMI-VOLATILE ORGANIC COMPOUNDS: 
METHOD 8240 

I 
Naphthalone 
P-Methvlna~hthaleno 
Dlbanzdrum~ 
DI-n-buiylpht!nlsta 
B~hrlben~~l~Mh&~to 
bisi2-oth;;hexyl)phthhahk 
Dl-n-ootylphthable 
Bonzo(b)fboranthene 
Benzo(k)fboranthene 

NOTES: 
Blank indicates compound Not Detected 
/@cg indicates miaograma per kilogram 
ER indicator Equipmeni Rinse& sample 
D aftw well number IncUcatee deep well 
J indicates anafylo present. Reported value may not be scarate or pm&e. 

CTO-004OISOiiSEMV 
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TABLE 4-12 

SOIL ANALYTICAL R oc-00137-03.13-10/01/93 
TOTAL LEAD 

SITE 17 - FIRE FIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29,1993 

SOIL BORING LOCATION 17-SB-121 17-SB-122 ’ 17-SB-123 17-88-124 

SAMPLE NUMBER 03 03 02 02 
SAMPLE DEPTH (FEET) 4 - 6 4 -6 2-4 2-4 

SAMPLE MATRIX Soil Soil Soil Soil 
UNITS mglkg w/kg w/kg w/kg 

TOTAL LEAD 12J I 11.6 J / 11.6 J 8.2 J 

I SOILBORING LOCATION( 17-SB-146 / 17-SB-125 ( 17-SB-126 ( 17-SB-127 1 

SAMPLE NUMBER 
SAMPLE DEPTH (FEET) 

SAMPLE MATRIX 
UNITS 

(Dup. 124) 
02 01 02 01 

2 -4 0 -2 2-4 0 -2 
Soil Soil Soil Soil 

mglkg w/kg w/kg w/kg 

I TOTAL LEAD I 8.9 J I 16.7 J I 10.9 J I 24.8 J I 

SOIL BORING LOCATION 17-SB-128 1 17-SB-147 t 17-SB-129 1 17-SB-130 

SAMPLE NUMBER 
SAMPLE DEPTH (FEET) 

SAMPLE MATRIX 
UNITS 

TOTAL LEAD 7.2 J I 17.7 J I 6.7J 1 17.3 

01 
(Dup. 128) 

01 02 02 
0 -2 o-2 2-4 2-4 
Soil Soil Soil Soil 

mglkg w/kg w/kg w/kg 

SOIL BORING LOCATION 17-SB -131 17-88-148 17-SB-132 17-88-133 
(Dup. 131) 

SAMPLE NUMBER 02 02 02 02 
SAMPLE DEPTH (FEET) 2 - 4 2-4 2-4 2-4 

SAMPLE MATRIX Soil Soil Soil Soil 
UNITS w/kg ‘wlkg mglkg w/kg 

* TOTAL LEAD 18.1 J 7.8 J 10.5 7.3 J 

NOTES: 
Blank indicates compound was Not Detected 
mg/kg indicates milligrams per kilogram 
Dup. indicates duplicate sample 
J indicates analyte present. Reported value may not be accurate or precise. 

CTO-0040/SOIL-PB.WKl 4-22-24-145008 



TABLE 4-12 (CONT’N’ ‘~=n’ 

SOIL ANALYTlCAL RI oc-0013%03.'13-10/01/93 
TOTAL LEAD 

SITE I7 - FIRE FIGHTING AREA 
NAVAL AUXILIARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29,1993 

SOIL BORING LOCATION I7-SB-134 
I 

I7-SB-135 17-SB-136 17-88-137 

SAMPLE NUMBER 
SAMPLE DEPTH (FEET) 

SAMPLE MATRIX 
UNITS 

2:4 
Soil 

w/kg 

02 02 
2-4 2-4 

Soil Soil 

mg/kg w/kg 

02 
2-4 
Soil 

w/kg 

TOTAL LEAD I 25.2 10.5 J 

SOIL BORING LOCATION I7-SB-149 17-SB-138 17-SB-139 I7-SB-150 
(Dup. 137) (Dup. 139) 

SAMPLE NUMBER 02 02 02 02 
SAMPLE DEPTH (FEET) 2 - 4 2 -4 2 -4 2-4 

SAMPLE MATRIX Soil Soil Soil Soil 
UNITS mglkg mg/kg ‘w/kg mgh 

I TOTAL LEAD I 20.7 J I 23.8 J I II.2 J I 21.9 J I 

SOIL BORING LOCATION 
I 

17-SB -I 40 I7-SB-141 17-SB-I42 
I 

17-SB-143 

I TOTAL LEAD I 8.3 J I 8.4 J I 8.6 J ! 8.3 J 

SOIL BORING LOCATION 

SAMPLE NUMBER 
SAMPLE DEPTH (FEET) 

SAMPLE MATRIX 
UNITS 

I7-SB-144 17-SB-145 

02 02 
2-4 2-4 
Soil Soil 

mg/h.i mg/kg 

I TOTAL LEAD I 9.9 J I 13.2 J 

NOTES: 
Blank indicates compound was Not Detected 
mg/kg indicates milligrams per kilogram 
Dup. indicates duplicate sample 
J indicates analyte present. Reported value may not be accurate or precise. 

CTO-0040/SOIL-PB.WKI 4-22-24-145008 



TAElk 4-13 

SOIL ANALYTlCAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS 

SITE 17 - FIRE FIGHTING AREA 
NAVAL AUXIUARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29, 1993 

SOIL BORING LOCATION 17-SB-121 17-SB-122 17-SB-123 17-SB-124 
SAMPLE NUMBER 03 01 03 01 02 01 1 02 

I SAMPLE DEPTH (FEET) 4-6 o-2 4-6 o-2 2-4 o-2 2-4 
SAMPLE MATRIX Soil Soil Soil Soil Soil Soil Soil 

UNITS I.rd!3 Pm P9f9 clsls PSI9 K&l I.r919 

I TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED I 380 1 720 1 3600 1 9200 1 3700 1 1400 1 550 

SOIL BORING LOCATION 17-SB-146 (Dup. 124) 17-88-125 17-SB-126 17-SB-127 
SAMPLE NUMBER 01 02 01 02 01 02 01 02 

SAMPLE DEPTH (FEET) o-2 2-4 o-2 2-4 o-2 2-4 o-2 2-4 
SAMPLE MATRIX Soil Soil Soil Soil Soil Soil Soil Soil 

UNITS cr919 w9 P9l9 PSI9 LmJ P919 Khl PSI9 

TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED 800 1700 2400 340 3700 89r 

SOIL BORING LOCATION 
I 

17-SB-128 1 17-88-147 (Dup. 128) 1 17-SB-129 17-SB-130 
SAMPLE NUMBER 01 02 01 02 01 02 01 0; 

I SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED I 4700 1500 3100 3200 

NOTES: 
Blank indicates compound was Not Detected 
pg/g indicates micrograms per gram. 
Dup. indicates duplicate sample 

CTO-0040/SOILTPH. WKl 
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TABLE 4-l o ,,ONTl NUED) 

SOIL ANALYTlCAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS 

SITE I7 - FIRE FIGHTING AREA 
NAVAL AUXIUARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29,1993 

SOIL BORING LOCATION 17-SB-131 
SAMPLE NUMBER 01 02 

SAMPLE DEPTH (FEET) o-2 2-4 
SAMPLE MATRIX Soil Soil 

UNITS P919 PSI9 

17-88-148 (Dup. 131) 
01 02 

o-2 2-4 
Soil Soil 
PSI9 iJ9kl 

17-88-132 17-SB-133 
01 02 01 02 

o-2 2-4 o-2 2-4 
Soil Soil Soil Soil 
P919 Km P919 Ir919 

TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED 1400 110 1300 2300 4200 1700 310 1600 

SOIL BORING LOCATION 
I 

17-SB-134 17-58-135 17-SB-136 17-SB-137 
SAMPLE NUMBER 01 02 01 02 01 02 01 02 

SAMPLE DEPTH (FEET) o-2 2-4 o-2 2-4 o-2 2-4 o-2 2-4 
SAMPLE MATRIX Soil Soil Soil Soil Soil Soil Soil Soil 

UNITS P9l9 PSI9 c1919 RlkJ iM9 PSI9 lJ9J9 ml9 

TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED 3400 1500 

SOIL BORING LOCATION 17-SB-149 (Dup. 137) 17-SB-138 17-SB-139 
SAMPLE NUMBER 

17-SB- 150 (Dup. 
01 02 01 02 01 02 01 0: 

SAMPLE DEPTH (FEET) o-2 2-4 o-2 2-4 o-2 2-4 0 2- 
SAMPLE MATRIX Soil Soil Soil Soil Soil Soil SZ SC 

UNITS P9l9 c1919 PSI9 I.r9l9 clsls WI9 Lr9kl P9 

TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED 2100 4300 500 690 320 12( 

NOTES: 
Blank indicates compound was Not Detected 
pg/g indicates micrograms per gram, 
Dup. indicates duplicate sample 

CTO-0040/SOILTPH.WKl 4-22-2 18 



TABLE 4-I b ,tiONTlNUED) 

SOIL ANALYTlCAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS 

SITE I7 - FIRE FIGHTING AREA 
NAVAL AUXIUARY LANDING FIELD - FENTRESS 

FENTRESS, VIRGINIA 
APRIL 28 AND 29, 1993 

SOIL BORING LOCATION 17-SB-140 17-58-141 17-SB-142 17-SB-143 
SAMPLE NUMBER 01 02 01 02 01 02 01 02 

SAMPLE DEPTH (FEET) o-2 2-4 o-2 2-4 o-2 2-4 o-2 2-4 
SAMPLE MATRIX Soil Soil -Soil Soil Soil Soil Soil Soil 

UNITS l4ls Ids PSI9 PSf9 PSI9 Ku9 PSI9 l4al 

T,OTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED 

SOIL BORING LOCATION 
SAMPLE NUMBER 

SAMPLE DEPTH (FEET) 
SAMPLE MATRIX 

UNITS 

TOTAL PETROLEUM HYDROCARBONS 
METHOD 8015 - MODIFIED 

17-88-144 17-88-145 
01 02 01 02 

o-2 2-4 o-2 2-4 
Soil Soil Soil Soil 

PSI9 PSI9 PSI9 Kll9 

130 

NOTES: 
Blank indicates compound was Not Detected 
I.rg/g indicates micrograms per gram. 
Dup. indicates duplicate sample 

CTO-0040/SOILTPH.WKl 4-22-24 ‘8 



0c-00~31-03.13-10/01/93 
Total xylenes were detected in seven of the twenty-five samples. 

ug/kg to 2,600.O uglkg (J). The highest concentration was detected in SB-123. 

Methylene Chloride was detected in five of the twenty-five samples. The detected concentrations ranged from 2.0 

ug/kg (J) to 14.0 ug/kg. The highest concentration was detected in 17-SB-123. 

Chlorobenzene was detected in two of the twenty-five samples. The detected concentrations ranged from 70 uglkg 

to 410 ug/kg (J). The highest concentration was detected in 17-SB-123. 

Isolated levels of 2-butatone, ethylbenzene, and styrene were also detected. 2-butatone was detected in 17-SB-132 

at a concentration of 8.0 ugikg (J). Ethylbenzene was detected in 17-SB-134 at a concentration of 35 uglkg. Styrene 

was detected at a concentration of 320 uglkg in 17-SB-132. 

Total benzene, toluene, ethylbenzene, and total xylenes (BTEX) compounds were detected in seven of the forty-nine 

soil samples. BTEX concentrations ranged from 1,200 ug/kg to 7,800 uglkg, with the highest concentration being 

detected in 12-SB-132-02. These confirm both soil gas sample results at these locations and results of previous 

investigations, which indicated the presence of fuel linked VOCs at these locations. Benzene was the only BTEX 

constituent not detected in these samples. These concentrations are below the Virginia “Guidelines for Disposal of 

Soils Contaminated with Petroleum Products” for BTEX of 10,000 uglkg. 

Semi-volatile compounds were detected in seventeen of the twenty-five soil samples collected. Naphthalene was 

detected in seven of the twenty-five samples. The detected concentrations ranged from 330 ug/kg (J) to 42,000 

ug/kg. The highest concentration was detected in 17-SB-132. 

2-Methylnaphthalene was detected in nine of the twenty-five samples. The detected concentrations ranged from 

45 ug/kg (J) to 89,000 uglkg. The highest concentration was detected in 17-SB-132. 

Bis(2-ethylhexyl)phthalate was detected in twelve of the twenty-five samples. The detected concentrations ranged 

from 15 ug/kg (J) to 2,100 uglkg. The highest concentration was detected in 17-SB-132. 

Di-n-ocylphtalate was detected in four of the twenty-five samples. The detected concentrations ranged from 20 

uglkg (J) to 750 ugkg. The highest concentration was detected in 17-SB-126. 

CTO-O40/SSI-4-O.DRP 4-4 4-22-24-145008 



~c-0013J~03.13-10/01/93 
Di-n-ocylphtalate was detected in four of the twenty-five samples. 

ug/kg (J) to 750 ug/kg. The highest concentration was detected in 17-SB-126, 

Benzo(b)fluouranthene was detected in two of the twenty-five samples. The detected concentrations ranged from 

30 uglkg (J) to 41 uglkg. The highest concentration was detected in 17-SB-137. 

Benzo(k)fluouranthene was detected in two of the twenty-five samples. The detected concentrations ranged from 

39 ug/kg (J) to 54 ug/kg. The highest concentration was detected in 17-SB-137. 

Isolated levels of dibenzofuran, di-n-butylpthalate and butylpthalate were also detected. Dibenzofuran was detected 

was detected at 1,900 ug/kg in 17-SB-132. Di-n-butylpthalate was detected at 300 uglkg (J) in 17-SB-148. 

Butylbenzylphthalate was detected at 27 uglkg in 17-SB-143. 

Total lead was detected in twenty five of twenty-five soil samples. The detected concentrations ranged from 6.7 

mg/kg (J) to 32.1 mg/kg (J). The highest concentration was detected in 17-SB-135. 

TPHs were detected above 100 ppm in twenty-nine of forty-nine samples. The Virginia “Guidelines for Disposal 

of Soils with Petroleum Products” recommends action for soils with TPH concentrations above 100 ppm. These 

actions correspond with different concentration levels of TPHs in soils and are summarized as follows: 

. For TPHs less than 50 ppm, soils may be used as “clean fill”; 

. For TPHs greater than 50 ppm and less than 100 ppm, soils may be disposed of in any permitted 
sanitary or industrial landfill; 

0 For TPHs greater than 100 ppm and less than 500 ppm, soils may be disposed of in permitted 
sanitary or industrial landfills equipped with liners and leachate collection systems; and, 

. For TPHs greater than 500 ppm, soils may not be disposed of in any permitted industrial or 
sanitary landfill. 

The detected concentrations ranged from 110 uglkg to 9,200 uglkg. The highest concentration was detected in 17- 

SB-123. Figure 4-3 summari zes the TPH results in plain view in numerical form. Figures 4-4 and 4-5 provide iso- 

concentration plots of the TPH results for depths between 0 to 2 feet and 2 to 4 feet below grade, respectively. The 

iso-concentration plots graphically delineate soils impacted by TPHs. 

CTO-O40/SSI-4-O.DRP 4-5 4-22-24-14500s 
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FIGURE 4-4 
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In summary, the analytical results at Site 17 indicate that TPHs arf 

levels in soils at this site. The estimated volume of soils containing TPHs at or above50 ppm is 7,400 cubic yards. - 

This estimated volume includes 1,800 cubic yards of soil on the west side of the runway and 5,600 cubic yards of 

soil on the north side. The estimated volume of soils containing TPHs at or above 100 ppm is approximately the 

same as the volume of soils at or above 50 ppm. 

For the west side, soil volume was estimated assuming an area of 12,500 square feet by four feet deep. For the 

north side, soil volume was estimated assuming an area of 38,000 square feet by four feet deep. Figure 4-6 depicts 

the approximate surface limits of soils impacted by TPHs over 100 ppm. The limits of soils impacted by TPHs 

between two and four feet deep are less expansive, which makes the total removal estimate of 7,400 cubic yards 

conservative. 

The estimated volume of soils containing TPHs at or above 500 ppm is 5,540 cubic yards. This estimated volume 

includes 1,620 cubic yards of soil on the west side of the runway and 3,920 cubic yards of soil on the north side. 

CTO-O40/SSI4-O.DRF 4-22-24-145008 
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oc-00137-03.13-lO/O1/93 
5.0 CONCLUSIONS AND mCOM 

5.1 Conclusions 

The following provides the conclusions for Sites 14 and 17. 

5.1.1 Site 14 - Fentress Landfill 

Results of the second round of groundwater sampling indicates no constituents of concern have been above the 

USEPA primary MCLs. Aluminum, iron, and manganese, which were detected above USEPA proposed, 

nonenforceable secondary MCLs during this round of sampling, were detected at concentrations relatively consistent 

wth concentrations detected during the first round. 

5.1.2 Site 17 - Firefighting Training Area 

Soil gas sample results identified the locations which required confirmatory soil sampling for analysis of the 

constituents of concern. Detectable concentrations of total VOCs, primarily toluene and total xylenes, were 

localized near the edges of the runway. This indicates that the source of these constituents may have been from 

activities conducted on the runway. 

TPH concentrations detected at Site 17 indicate the presence of residual fuel constituents in the soils between zero 

and four feet below grade. These results, combined with results of the previous groundwater sampling, indicate 

that fuel constituents present in the vadose zone soils have reached the groundwater. However, recent impact to 

the groundwater cannot be assessed since the groundwater was not sampled during this investigation. 

5.2 Recommendations 

The following provides the recommendations for Sites 14 and 17. 

5.2.1 Site 14 - Fentress Landfill 

Based on the conclusions, it is recommended that no further action be taken at Site 14. 

\ CTO-O40/SSI-5-O.DRP 5-l 4-22-24-145008 
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oc-00137-03.131-10101/93 

5.2.2 Site 17 - Firefighting Training Area 

Based on the conclusions, the following recommendations are made: 

0 Conduct soil remediation to eliminate the future potential of impacting the groundwater with VOCs 
or TPHs over 50 ppm; 

0 Survey existing groundwater wells at Site 17 to provide data necessary to determine the fire&on 
of groundwater flow; and, 

0 Monitor a downgradient monitoring well after soil remediation to determine if the proposed soil 
remediation effectively reduced or eliminated the source of constituents of coacern in the 
groundwater. 

Based on the cleanup level for TPHs of 50 ppm, it is estimated that 7,400 cubic yards are necessary to be 

remediated. Several potential remedial action alternatives exist for handling these soils. For soils containing 

concentrations of TPHs below 100 ppm, an industrial or sanitary landfill should be evaluated. For soils containing 

concentrations of TPHs above 100 ppm or below 500 ppm, a lined industrial or sanitary landfill should be evaluated. 

For soils containing concentrations of TPHs above 500 ppm, incineration or soil treatment to reduce soil 

concentrations should be considered. 

In addition to landfilling or incineration, in-situ soil treatment of these soils should be evaluated with regard to cost 

effectiveness, implementability, and long-term effectiveness. Treatment methods such as soil vapor extraction, 

bioremediation, or bioventing have been successfully implemented to remediate TPHs and VOCs at similar sites. 

_’ 

CTO-O40/SSI-5-O.DRF 5-2 4-22-24-145008 
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TARGET Project MBFV 

SAMPLE COLLKl-lON AND ANALYSIS 

On April 26-28, 1993, TARGET Rnvimnmental Sewices, Inc. (TARGET) conducted a 

soil gas survey at NALF, 2500 Lockheed Road, Fentress, Virginia. Under the direction of Foster 

Wheeler Environmental Services, a total of 33 soil gas samples were collected at the site at the 

sampling locations shown in Figure 1. The sampling depths varied from 4 to 8 feet due to the 

presence of shallow groundwater and are reported in Table 1. 

Two sampling procedures were employed. For both methods, the entire sampling system 

was first purged with ambient air drawn through an organic vapor filter cartridge. In general, at 

locations with vehicle access, samples were collected using a van-mounted hydraulic probe to 

advance connected 3 foot sections of 1 inch diameter threaded steel casing down to the sampling 

depth. A teflon line was inserted into the casing to the bottom of the hole, and threaded through 

a plug which isolates the bottom-hole sampling chamber from the up-hole annulus. At locations 

without vehicle access, samples were collected manually using a drive rod to produce a l/2 inch 

hole to the sampling depth. A stainless steel probe was inserted to the full depth of the hole and 

sealed off from the atmosphere. 

Following isolation of the sampling zone, a sample of in-situ soil gas was then withdrawn 

through the probe or line and used to purge atmospheric air from the sampling system. A second 

sample of soil gas was withdrawn through the probe and encapsulated in a pre-evacuated glass 

vial at two atmospheres of pressure (15 psig). The self-sealing vial was detached from the 

sampling system, packaged, labeled, and stored for laboratory analysis. 

Prior to the day’s field activities all sampling equipment, slide hammer rods and probes 

were decontaminated by washing with a solution of Alconox (a biodegradable, laboratory-grade 

detergent) and rinsing thoroughly with distilled water. Internal surfaces were flushed dry using 

1 



XARGE’~ Project l4BF.V 

pre-purified nitrogen or filtered ambient air, and external surfaces were wiped clean using clean 

paper towels. 

All of the samples collected during the field phase of the survey were analyzed in 

TARGETS on-site mobile laboratory according to EPA Method 602 (modified) on a gas chro- 

matograph equipped with a flame ionization detector (GCYFID), and using direct injection. 

Analytes selected for standardization were: 

benzene 
toluene 
ethylbenzene 
meta- and para- xylene 
ortho-xylene 

These compounds were chosen because of their utility in evaluating the presence of petroleum 

products such as fuels, lubricating oils, and non-halogenated solvents. 

The analytical equipment was calibrated using a 3-point instrument-response curve and 

injection of known concentrations of the target analytes. Retention times of the standards were 

used to identify the peaks in the chromatograms of the field samples, and their response factors 

were used to calculate the analyte concentrations. 

Total FID Volatiles values were generated by summing the areas of all integrated 

chromatograrn peaks and calculated using the instrument response factor for toluene. Injection 

peaks, which also contain the light hydrocarbon methane, were excluded to avoid the skewing 

of Total FID Volatiles values due to injection disturbances and biogenic methane. For samples 

with low hydrocarbon concentrations, the calculated Total FID Volatiles concentration is 

occasionally lower than the sum of the individual analytes. This is because the response factor 

used for the Total FID VolatiIes calculation is a constant, whereas the individual analyte response 

-. 

2 



TARGET Frojcct IIBN, 

factors are compound specific. It is important to understand that the Total FID Volatiles levels 

reported are relative, not absolute, values. 

The tabulated results of the laboratory analysis of the soil gas samples are reported in 

micrograms per liter @g/l) in Table 1. Although “micrograms per liter” is equivalent to “parts 

per billion (v/v)” in water analyses, they are not equivalent in gas analyses, due to the difference 
I 

in the mass of equal volumes of water and gas matrices. The xylenes concentrations reported . 

in the data table are the sum of the m- and p-xylene and the o-xylene concentrations for each 

sample. 

Quality Assurance/Quality Control ~OA/OCI EvaJuation 

Field QA/QC Samples 
-4 

- Field control samples were collected at the beginning and end of each day’s field 

activities. These QA/QC samples were obtained by filtering ambient air through a dust and 

organic vapor filter cartridge and encapsulating as described above. The laboratory results of the 

analysis of these samples are reported in Table 1. Concentrations of all analytes were below the 

reporting limit in all field control samples. 

Laboratory QAJQC Samples 

A duplicate analysis was performed on every tenth field sample. Laboratory blanks of 

nitrogen gas were also analyzed after every tenth field sample. The results of these analyses are 

reported in Table 1. All duplicate analyses were within acceptable limits. Concentrations of all 

analytes were below the reporting limit in all laboratory blanks. 
. . _ 
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TARGET Projecd MBFV 

ANALYTE CONCENTf?ATlONSVIA GC/FID &g/l) 

SAMPLE 

ETHYL- TOTAL FID 

DEPTH (FT) BENZENE TOLUENE BENZENE XYLENES VOIATILES’ 

REFORTMGLMlT 

A-10 5 
A-11 5 
A-12 5 
A-13 5 
A-14 6 

A-15 7 
A-16 8 
B-10 4 
0-11 4 
B-12 5 

813 5 
0-14 4 
El5 4 
El6 4 
c-10 4 

c-11 4 
c-12 5 
c-13 4 
Cl4 4 
c-15 4 

c-16 4 
D-11 4 
Dl2 5 
D-13 5 
D-14 4 

D-15 4 
E-12 5 
E-13 5 
E-11 4 
E-14 4 

E-15 4 
F-13 5 
F-14 4 

1.0 

q1.0 
4 .o 
cl.0 
cl.0 
cl.0 

cl.0 
cl.0 
q1.0 
cl.0 
cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 
cl.0 
d.0 

11 
cl.0 

cl.0 
cl.0 
a.0 
cl.0 
cl.0 

cl.0 
cl.0 
cl.0 

1.0 

e1.0 
1.3 
14 

cl.0 
cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 
cl.0 
a.0 
cl.0 
cl.0 

cl.0 
cl.0 

21 
cl.0 
cl.0 

cl.0 
d.0 
cl.0 
125 

cl.0 

cl.0 
a.0 
cl.0 
cl.0 
cl.0 

cl.0 
K1.0 
a.0 

1.0 1.0 

x1.0 
1.5 
10 

cl.0 
K1.0 

cl.0 
3.5 
22 

e1.0 
cl.0 

cl.0 a.0 
cl.0 cl.0 
cl.0 Cl.0 
x1.0 cl.0 
e.0 cl.0 

cl.0 
d.0 
cl.0 
q1.0 
cl.0 

cl.0 
cl.0 

9.0 
cl.0 
cl.0 

4.0 

cl.0 
cl.0 

10 
cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

<l .o 
cl.0 
cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 d 
cl.0 

19 
cl.0 
cl.0 

cl.0 
s1.0 
cl.0 

41 
cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 
cl.0 
cl.0 

10 

<lo 
53 

638 
cl0 
<lo 

. . cl0 
a0 

'cl0 
<lo 
cl0 

<lo 
11 

386 
<lo 
cl0 

<lo 
cl0 
<lo 

2,360 
<lo 

l CALCULATED USING THE SUM OF THE AREAS OF AU PITEGRATED CUROhi4TI)GRAM PEAKS Ah0 THE 
NSTRlJhENT RE.SPOtfSE FACTOR FOR TOLUENE 
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TARGET Projed MBFV 

TABLE 1 KONTJ 

ANALYTE CONCENTRATIONS VIA GC/FID (pg/l) 

SAMPLE 

EiHn- TOTAL FiD 

OPT (FT) BENZENE TOLUENE BENZENE XYLENES VOlATlLES’ 

REPORTING LMT 1.0 

FIELD CONTROL SAMPLES 

101 N/A cl.0 
102 N/A cl.0 
103 NIA a.0 
104 WA cl.0 

LABORATORY DUPLICATE ANALYSIS 

6-12 N/A cl.0 
B-12R N/A Cl.0 

c-13 WA cl.0 
C-13R WA cl.0 

104 N/A <1 .o 
104R WA 4.0 

LABORATORY BLANKS 

B-12B N/A Cl.0 
C-13B N/A cl.0 
1048 N/A cl.0 

1.0 

cl.0 
cl.0 
4.0 
cl.0 

cl.0 
cl.0 

21 
20 

cl.0 
<I.0 

cl.0 
cl.0 
cl.0 

1.0 

cl.0 
cl.0 
<l.O 
cl.0 

cl.0 
cl.0 

9.0 
8.3 

Cl.0 
cl.0 

4.0 
4 .o 
cl.0 

1.0 10 

cl.0 <IO 
a.0 <IO 
<I.0 <IO 
cl.0 cl0 

<l.O <IO 
cl.0 <IO 

19 386 
19 347 

cl.0 <IO 
<I .o <IO , 

cl.0 cl0 
cl.0 <IO 
cl.0 <IO 

* CALCLUTED U%h’G TH.E SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM P&4KS AND THE 
WSTRUMENT RESPONSE FACTOR FOR TOLUENE 
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‘ITS BORING oc-00137-03.13~-10/01/93 

BORING NO.: 174%121 
PROJECT NO.MAME: Fentress - Navy Ckm 
GEoLoGK!X/OFFICE: M. SchmidtILrVINGSTON 

DATE: April 28.1993 
LOCATION: Soil-Gas Location A-14 
DRILLING CONTRACTOR: McCaIlum Testing 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/M3XHOD: ATV Ri~/Hollow Stem Awer SIZE/TYPE OF IBlT: 4 %“ lD HSA 

SAMPLE METHOD: Solitswon START/FINISH DATE: 4/28/93 

WELL JNsrALLED? YES - NO- SCREEN: LENGTH -20 e FEEI’ 
GROUND WATER DEFI’H: ADDroximatelY 5.5’ 

REMARKS: Borir~ advanced on a sliehtlv bermed area . SarnD le taken: 17SB-121-03 

Top 8” brown top soil with organ& then 
dark grey/bmwn CLAY. Trace of F 

Top half of spoon same as bottom of last, 
then grading into brown and grey mottled 
CLAY. Last 6” damp. 

Top 1’ dark grey CLAY with trace brown 
CLAY, then rest mottled grey and brown 

TD= 6 Feet 
FENIXLLOG 
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TEST BORING oc-0013J-03.1s10/01/93 

BORING NO.: 17SB-Iy 
PROJECT NOJNAME: Fentress - Navv Clean 
GEOLOGIST/OFFICE: M. !%hmidt/LMNGSI’ON 

DATE: April 28.1993 
LOCATION: i g 
DRJLLING CONTIWCTOR: McCallurn Testiq 
DRILLER: Tom .Jones 

DRILLING EQUIPMENTMETHOD: ATV Rin/Hollow Stem Auner SIZE/TYPE OF BIT: 4 %” ID HSA 
SAMPLE METHOD:Splitswoa !!XART/FlNISH DATE: 4/28/93 

WELL INSTALLED? YES - NO d SCREEN: LENGTH -JO--= 
GROUND WATER DEPlX: ADDmXhatdV 4.5' 

Y  

. . i 

DEB sw; ‘.‘&coyERy 

PENETRATION SAMpwE : ::‘:I:. ‘.I-,; .;-i:::-‘,@,:, 

SW 
pIJ& -. ..:> m RJ2sIsrANcE. DEXRIPTI~N ., -:“i:::.- .,~AlXNG 

Tm : ‘.‘.. BLOWSN’ -: (PPM) 

o-2 17s 1.5 3-3-4-5 Top 1’ brown top soil with organics, then 0 
KU-01 0941 light brown CLAY. 

2-4 17-s% 1.5 4-s-5-4 Liiht brown and grey mottled CLAY 0 
l22-02 0942 grading into grey CLAY with some brown 

CLAY. 

4-6 17-m- 1.5 Top 4” grey CLAY witb petroleum odor, 5 
122-03 then grey F SAND, wet. 

l-D= 6 Fe& 

PAGE_1_OFl 



TESTBORING 
oc-0013%03.13-10/01/93 

BORING NO.: 17SB-123 
F%OJECT NOJNAME: Fentress Naw Clean s 
GEOLOGISf/OFFICE: M. Schmidt/LIVINGSTON 

DATE: kDd 2% 1993 1 
. LOCATION: S&Gas Loaxbon C 14 s 

DRJLLING CONTRACTOR: McCal1um Testing 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/METHOD: ATV Rif!/Hollow Stem Aa SIZE/TYPE OF Bfl: 4 ‘k” ID HSA 

SAMPLE METXOD: SDlitmoon START/FINISH DATE: 4/28/93 

WELL IN!?rALLED? YES - NO- SCREEN: LENGTH -TO-== 
GROUND WATER DEPTH: A~~roxinratth 3 9 

Top 4” brown top soil with organ& 
grading into grey and bmm CLAY with 
trace of organics. Petrolaml odor. 

Entire spoon brown and grq CLAY. 
Last 1’ wet, Petroleum odor. Last 2” 

TD= 4 Feet -. 

PAGEfOFL 
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TEST BORING 
0c-00137-03.13-I0/01/93 

BORING NO.: 17-SB-124 
PROJECT NOJNAME: Fentress Naw C - lt%Ul 
GEOLOGIST/OFFICE: M, Schmidt/LIVINGSTON 

DATE:&il2& 1993 
LOCATION: Soil-Gas &&on D-14 1. 

. DRILLING CONTRACTOR: McCaIlum Testy 
DRILLER: Tom Jones 

DRILLING EQ UIPMENT/MEI’HOD: ATV RI&Hollow Stem Aumx SIZE/TYPE OF BIT: 4 44” ID H!3A 
SAMPLE METHOD: SDlitsDoon \START/FINISH DATE: 4/28/93 

WELLIN!SULLED?YES~ NO / SCREEN: LENGTH -TO-= 
GROUND WATER DEFTH&pruximateI~ 4’ 

REMARKS: &~YD!~s t&en: 17SB-l24-01 and -02. D&&&e samDIe taken: 17-!!B-146-01 and -02 

Top 4” brorm top soil with organics then 
light grey CLAY. Slight petroleum odor. 

Grey and brown mottled CLAY, then Rast 
2” grey F SAND. Last 6” wet. 

9 TD= 4 Fe& 
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‘ITSI BORING oc-0013a-03.13~lOIOl/93 

BORING NO.: 17SB-125 
PROJECT NOJNAME: Fentress - Naw Clean 
GEOLOGXST/OFFICE: M. Schmidt/LIVINGSTON 

DATE: Amil28.1993 
LOCATION: Soil-Gas Location El4 
DRILLING CONTRACTOR: McCalltim Testing 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/METHOD: ATV Rin/Hollow Stem Aa - SIZE/TYPE OF BIT: 4 I/(” ID HSA 
SAMPLE METHOD: Splitsm>on START/FINISH DATE: 4/28/93 

WELL INSALLED? YES - NO- SCREEN: LENGTH -20-a-m 
GROUND WATER DEPI’J!I:~ruximatdv 4’ 

REMAIU@: %IllDkS taken: 17-!%-125-01 and -02 

o-2 17-SB- 1.9 2-3-2-2 Top 3” bhwn top soil with organ& then 14 
US-01 1107 brown CLAY. Petroleum odor. 

2-4 17-sR 1.7 34-5-5 Entire spoon grey CLAY. Last 1” grey F 5 
us-02 110s SAND. Slight petroleum odor. Last 6” 

Wet. 

l-D= 4 Feet 



%-lxxERwHEELER ENWRESWNSE- INC. 
‘I-EST BORING 

oc-00137~03.13~10/01/93 

BORING NO.: 17SB-126 
PROJJXI’ NO./NAMEz Fentress - Naw Clean 
GEOLOGISTIOFFICE: M. SclunidtILMNGSTON 

DATE: April 28.1993 . 
LOCATION:M m 
DRILLING COhmaOR: McCallum Testing 
DRILLER: Tom Jones 

DRILLING EQUH’MENTIMETTfOD: ATV Rin/Hollow Stem Awer SIZEAYPE OF BIT: 4 ‘k” ID HSA 
SAMPLE METHOD: SDlitsDoon START/FINISH DATE: 4/28/93 

wELLIN!ixALLED? YES- NO / SCREENZ LENGTH -30 m FEET 
GROUND WATER DEFX’Hz ADDnXimat& 3.5’ 

o-2 17-SB- 1.8 Top 6” brown top soil with organks, then 0 
126-01 grey CLAY. 

2-4 17-w 1.6 Grey and brown mottled CLAY top half, 0 
l26-02 then grey and brown mottled F SAND. 

Last 6” wet. 

TD- 4 Feet 
Fmr1aunG 

PAGELOFL 



Fo!nERwHEEI5z mPON,W. INC. _ 
TEST BORING 

oc-00137-03.13-10101193 

BORING NO.: 17-S%-I27 
PROJECT NO./NAME: Fentress - Naw Clean 
GEOLQGIST/OFFICE: M. SchmidULMNGSTON 

DATE: A-~ril28. 1993 
LOCATION: Soil-Gas Location D-15 
DRILLING CONTk4CTOR: hlcC.allm Testirq 
DRILLER: Tom Jones 

DRILLING EQUIPMJINTIMETHOD: AT?’ Rin/Hollow Stem Aueer SIZEA’YPE OF BIT: 4 $5” ID FTSA 
SAMPLE METHOD: Sdhoon START- DATE: 4/28/93 

>- wELLT.NsrALLED? YES- NO 4 SCREEN: LENGTH -.-TO-= 
GROUND WATER DEm: ADoroximateh 4’ 

‘NO.‘& .. ~1:. (Fir? 
:.., TypE ‘,r:‘:. 

o-2 17-!a- 1.8 
127-m 

2-4 17-m- 0.8 
l27-02 

Top 4” brown top soil witlh organics, Uhen 
grey CLAY with trace of organic%. 

10 

6” grey CLAY, then rest grey F SAND. 
Last 2” wet. 

5 

-I-D= 4 Feet 
FmTIzILDG 

PAGE_L_OF_L 



FOSTERWHEELER ~WN..cE_ INCA - 
TEST BORIN 

oc-00137-03.13=10/01/93 

BORING NO.: 17SB-128 
PROJECT NOJNMIE: Fentress - Navy Clean 
GEOLOGIST/OFFICE: M. Schmidt/LIVINGSTON 

DATE:-Aaril28.1993 . 
LOCATION:m-Gas Location C 15 - 
DRILLING CONTRACTOR: McCallm Testing 
DRILLER: Tom Jones 

DRILLING EQ UIPMENTMETHOD: ATV Rin/HoIlow Stem Aueer SIZE/TYPE OF BIT: 4 ‘h” ID HSA 
SAMPLE METHOD: Solitspaon Sl’ARTIFlNISH DATE: 4/28/93 

WELLINSTALLED?YES~ NO 4 SCREEN: 
GROUND WATER DEFlX&woximateh 3.5 , 

mm-- -TO-= 

Top 4” brown top soil with organis 
CLAY with trace off 

Top 1.5’ same as bottom of last, then rest 
grey and brown F SAND. Petroleum 
odor. Last 6” wet, 

TD= 4 Fed 
_. 

FEBT121.lDO 
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TEST BORING 0c-00137-03.13-I0/01/93 

BORING NO.: 17-SB-129 
PROJECT NOJNAME: Fentress - Naw Clean 
GEOLOGIST/OFFICE: M, Schmidt/LIVINGSTON 

DATE: April 28.1993 

LOCATION: Soil-Gas L&cation B-15 
DRILLING COhTRACTOR: McCallum Testiq 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/MET’HOD: ATV Rie/HolIow Stem Aunt SIZE/TYPE OF BIT: 4 %” ID HSA 
SAMPLE METHOD: SDlitsmcm START- DATE: 4I28693 

WELL IXXALLED? YES - NO d SCREEN: LENGTH -TO-= 
GROUND WATER DEFJ.l&&moximatelv 3,5’ 

REMARKS: Samples taken: 17-SB-129-01 and -02. MS/MSD samDIe taken: -01 and -02 

e-2 17-SB- 1.8 
%Y 

Top 4” brown top soil with organics, then 4 
129-01 brown and grey CLAY with trace of 

OlpIliC5. 

2-4 17SR 1.6 Brown to grey CLAY grading into grey to 5 
129-02 brown F SAND. Slight petroleum odor. 

Last 6” wet. 

TD- 4 Feet 
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‘IEX BORING 
OC-00137-03.13~10/01/93 

BORING NO.: 17-SEI-130 DATE: Am-i! 2% 1993 
\ PROJECT NOJNAME: Fentress Naw Clean 

. . LOCATION: &&Gas Locatron B-16 
GEOLOGISI’IOFFICE: M. Schmidt/LIVlNGSI’ON DRILLING CONTMCTOR: McGIlum Testing 

DRILLER: Tom Jon- 

DRILLING EQUIPMENT/METHOD: ATV RielAollow Stem Auzer SIZEAYPE OF BIT: 4 %” ID HSA 
SAMPLE METHOD: SDlitSppon START/FINISH DATE: 4m/93 

wELLmsrALLEB? YES- NO / SCREENZ LENGTH TO-- 
GROUND WATER DEPIYH:~roximatelv 3.5’ 

m: &l’lD!a t&n: 17SB-130-M and -02. WflMSD sanmk taken: 01 and -02 

Top 4” brown top soil with organics, then 
grey and brown CLAY. 

Grey and brow CLAY, then last 2” grey 
FSAND. Last6’wezt. 

-l-D= 4 Feet 
FMIx).mG -- 



Fy)m ~-ENVIFtESWN.SE lNC 
TES BORING 

0c-0013%03.13-10/01/93 

BORING NO.: 17sB-l31 
PROJEfX NOJNAME: Fentress Nave Clean . 
GEOLOGIST/OFFICE: hf. !khrnidt/LMNGSTON 

DATE: ADrii 2%. 19% 
- LOCATION:_Spil-Gas Lw&m A 13 w 

DRILLING CONTRACTOR: McCahm Testing 
DRILLER: Torn Jones 

DRILLING EQUTFMENT/METHOD: ATV FWHohw Stem Awzer !SIZEflYPE OF BIT: 4 4/r” ID EISA 
SAKFXEMETZODz~n STARTElNISH DATE: 4128/93 

wELLIN!nALLED?YEs~ NO / SCREEN: =NGTB,,_ TO - FEET 
GROUND WATER DEPTHz Aormximateh 4’ 

BLWARXS: hDk5 taken: 17-Z%-13141 and -02. Duplicate Sam&Z taken: 17-!?B+%01 and -02 

Top 6” brown top soil with organics, then 
3” fiIl material, then t-c& dark brown 
CLAY with trace of F SAND. Petroleum 

2-4 17sB 1.0 Brown and grey CLAY with last 1” grey 0 
l3142 to brown F SAND. Slight petroleum 

odor. Last 6” wet. 

l-D= 4 Fe& 
FelTI31.mG 

PAGEI_OF_1 



M)Sl’ER WHEELER ~ESI’ON!ZE INC _ 
TEST BORING 

0c-00137-03.13-10~01/93 

BORING NO.: 17SB-132 DATE: A~tii28.1993 
PROJElX NOJNAME: Fentress Naw Ckut 

. \ m LOCATION: Soil-Gas Location B l3 - 

GEOLOGI5X/OFFICE: M. Schmidt/LIVINGSTON DRILLING CONTRACTOR: McCaIJum Testing 
DRILLER: Tom Jon- 

DRILLING EQUIPMENTMTCTHOD: ATV RMldlow Stem Atuzcz SIZE/TYPE OF BIT: 4 SG” ID HSA 
SAMPLE METEOD: SDliWooa STARTIFINEH DATE: 4JW93 

WELLIWLULED?YES~ NO / SCREENZ LENGTH --TO m FEET 
GROUND WATER DEPTH: ADSKOX~&~I 3.5 , 

O-2 17-s% 1.6 26-5-2 Top 2” wet organic materials, then resU 24 
132-01 US1 solid dark grey CLAY with trace of F 

SAND. Petroleum odor. 

2-4 17-s& 1.9 3-3-23 Grey CLAY entire spoon. Last 1’ grey F 20 
l32-02 l352 SAND. Petroleum odor. Last 6” wet. 

‘l-D= 4 Feet 
Fnrrnz!.LoG 
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TESI’ BORING oc-00137-03.13~10/01/93 

BORING NO.: 17SB-133 
PROJEtX NOJNAME: Fentress - Naw Clean 
GEOLOGIsT/OFFICE: M. !khmidj4LIVI!+lGSTON 

DATE: April 2&1993 
. LOCATION: Soil-Gas Location C l3 m 

DRILLING CONTIUCTOR: Mdhllum Testing 
DRILLER: Tom Jones 

DRILLING EQUIP~METHOD: ATV Rin/FIoIlow Stem Auner SIZE/TYPE OF BIT: 4 W” ID IISA 
SAMPLE MElXOD:Splitswon START/FINISH DATE: 4/28/93 

wELLINsrALLED?YEs~ NO J SCREEN: LENGTH --TO-= 
GROUND WATER DEPTH: A~~roximat& 4’ 

REMARKS: Samples taken: 17-SB-133-01 and 62. 

T .::;:,:..y’. ~ 

DEPTH I. SAM=% 
(ET) NO. i&ND 

TYPE,::. 

2-4 

Top 3” wet organic materials, then rest 
grey CLAY with trace of F SAND. 

Grey CLAY entire spoon. Last 6” wet. 

TD= 4 Fe& 
. Flsr133.LDo 



FOSI’ER WHEELER ENYIRESWNSE, INC. 
TIEI’ BORING,: 

oc-00137-03.13~10/01/93 

BORING NO.: 17-SB-134 
PROJECT NO.Ih’AME: Fentress Naw C w lean 
GEOLOGIST/OFFICE: M. Schmidt/LIVINGSTON 

DATE: April 28.1993 
LOCATION: Soil-Gas JaMion D-W 
DRILJJNG CONTRACTOR: McCaIlum Testing 
DRILUX: Tom Jones _ 

DRILLING EQUIPMENT /METHOD: ATV Rin/Hollow Stern Auner SIZE/TYPE OF BIT: 4 a/’ ID HSA 
SAMPLE METHOD: SDlitsmon START/FIXBH DATE: 4/B/93 

WELLIN!TLUIED?YES~ NO .f SCREEN: LEN-- -TO-= 
GROUND WATER DEPlX ADDrDximatdv 4’ 

REMARKS: SampIes taken: 17-W134-01 and -02. 

Top 2’ brown top soil with organ&, then 
3” brown sandy CLAY, then brown 
CLAY with trace of F SAND. Petroleum 

Top half same as bottom of last grading 
into brown and grey mottled CLAY witi 
last 1. grey F SAND. Petroleum odor. 

I 

TD= 4 Fe& 
FmTnalJG 

I 

PAGELOFI 



m ~~FCnn”CI” NF 

TEST BORIN( 0c-00137-03.13-l0/01/93 

BORING NO.: 17SB-135 DATE: A~til28.1~ 

PROJECT NOJNAME: Fentress Naw Clean 
. m LOCATION: Soil-Gas La&on El3 

GEOLOGIST/OFFICE: M. Schmidt/LIVINGSTON 
. DRILLING CONTRAflOIR: McCaitum Tesbmj 

DRILLER: Tom Jams 

DRILLING EQUlPMENT/METFIOD: ATV Rk/Hollow Stem Awer SIZE/TYPE OF BIT: 4 JG” ID FISA 
SAMPLE METHOD: Solitsmo START/FINISH DATE: 4/28/93 

wELLINsTALLED? YES -NO / SCREEN: LENGTH -TO-= 
GROUND WATER DEPlTI: ADDroximatPfV 4’ 

REMARKS: thlDkS taken: 17-S&l35-01 and -02. 

mmON- ;‘:.:‘:i .... y+.,:::;.: :’ .., :, .:s* 
~~~(‘.J.:- ~. ::!::;.... ,{ij;:,j:,:. @(.&@ON 

.‘.. ::::I::: :;;g ‘:.-:-:+.-‘-- .; .pg.:. 

BU)WS/Q “. ,; 
:;:: ,j&&& 

: :..’ @jaj).~ 

o-2 17-SB- 2.0 Top 8” intermittent layem of fill and 0 
US-01 organics, then 6” brown sandy CLAY, 

then dark grey CLAY. 

2-4 17-m- 1.5 Entire spoon grey and brown mottled 0 
l35-02 CLAY. Last 1” grey F SAND. Last 3” 

Wet, 

TD= 4 Fed -. 
FmTlY.Lno 
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m ~ENyIbcxmawzu rk,#- 

TEST BORING oc-ooi37-03.13-10/01/93 

BORING NO.: 17SB-l36 
PROJECT NOJNAME: Fentress - Naw Clean 
GEOLOGIST/OFFICE: M. SchrnidULTYINGSTON 

DATE: April 29.1993 
LOCATION: Soil-Gas htiw A-10 
DRILLING CONTRACTOR: McCallum Testing 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/METHOD: ATV Rie/FIollow Stem Aueer SIZE/TYPE OF BIT: 4 W” ID FISA 
SAMPLE METFIOD:&&poon START/FINISH DATE: 4/29/93 

WELL INsrALLED? YES- NO- SCREEN: LENGTH -20-m 
GROUND WATER DEFl’I%~ximatelv 4’ 

BE-: Sam&~ t&en: 17SB-136-01 and 62, MSlMSD samde taken: -01 and -02 

Grey and brown mottled CLAY. Last 4’ 

PAGElOFl- 



M)m m ENVJRF_cwrN.SR INfY - 

TEST BORING 
0c-0013%03.13-10/01/93 

BORING NO.: 17&B-137 
PROJECT NOJNAME: Fen&es? Naw Clean m 
GEOLOGJSl’/OFFICE: M. SchmidtKJVINGSTON 

DATE: April 29.1993 
. LOCATION: &ii- A 11 m 

DRILLING CONTFUCXOR: &g&&g&&q 
DRILLER: Tom Jones 

IXULLING EQ UIPMENT/MXTHOD: ATV RinlHollow Stem Aunt SIZE/TYPE OF BII’: 4 4/r” D =A 
SAMPLE METHOD: S&srwon STARTiFINKFI DATE: 4129193 

WELLIN!STALLED?YES~ NO / SCREEN: LENGTH -TO-= 
GROUND -WATER DEPTH: Aowoximatelv 4’ 

REMARKS: hn~les taken: 17SB-137-01 and -02. Durllhte samDIe taken: 17-SB-149-01 and -02 

Top half brown top soil with organics, 
thendarkbrownCL4YwithntracecAfF 

13742 
Top half dark brown CLAY with trace of 
F SAND, then grey and brown mottled 
CLAY. Last 2” grey F SAND, wet. 

TD= 4 Feet 
FRm37LoG -- 
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FOSTERWHEELER ENVIRESPONSE. INC. - 
TEST BORINl 

oc-00137-03.13-10/01/93 

BORING NO.: 17SB-138 
PROJECT NOJNAME: Fentress - Navv Clean 
GEOLOGIST/OFFICE: M. SchmidtUVINGSI’ON 

DATE: April 29.1993 
LOCATION: Soil-Gas Lo&on A-12 
DRILLING CONTRACTORz McCaflum Testing 
DRILLER:: 

DRILLING EQUIPMENT/METHOD: ATV Rie/Hollow Stem Aueer SIZE/TYPE OF BIT: 4 ‘k” ID FISA 
SAMPLE METHOD: Solitsrmon START- DATE: 4/29/93 

WELLlNsrALLED? YES- NO / SCREEN: LENGTH -TO-- 
GROUND WATER DEFTHz Amwximateh 4’ 

e-2 

2-4 

Top 2” brown top soil with organ& then 
3” brown CLAY, then 3’ black stained 
CLAY, then rest brown@rey sandy 
CLAY. Petroleum odor. 

Top6”sameasbottomollast,thenr& 
grey CLAY. Petroleum odor. Last 3” 

-- 
PAGE_1OF_1_ 



FOSI’ERWHEELER ENWRESPONSE-INC. 
TEST BORING 

oc-00137-03.13~-lo/o1193 

BORING NO.: 17-SB-l39 
PROJECT NOJNAME: Fentress Navy C w kan 
GEOLOGIST/O.FFiCE: M. SchmidtlLMNG~ON 

DATE: April 29.1993 
LOCATION:~~ 
DRILLING CONTRACTORi hkllum Testing 
DRILLER: Tom Jones 

< DRILLING EQUIPMENT/METFiOD: ATV Ri~~/-%llow Stem Awer SIZEfI’YPE OF BIT: 4 l/r” IID HSA 
SAMPLE METHOD: SDlitswon START/FINISH DATE: 4/29/93 

WELL INSTALLED? YES m--NO 4 SCREEN: 
GROUND WATER DEF’iIk&proximateh 4’ 

LENGTH e-30 __ FEET 

1 

o-2 17s 1.4 2-34-J Top 2” brown top soil with organ&, tben e 
l39-01 8” brown sandy CLAY, then rest broHln 

CLAY. Petroleum odor. 

2-4 17-SB 1.2 Top 2” same as bottom of last, then red 3 
139-02 grey and brown mottled CLAY. Last 2” 

Wet. 

TD= 4 Feet 0 FENrIR.Lac 
PAGELOFI 



m ~~F.CWrNCl? TNP 
TESl’ BORING 

0c-00137-03.13=I0/01/93 

BORING NO.: lir-SB-140 
PROJECT NOJNAME: Fentress Naw Clean w 
GEOLOGIST/OFFICE: M. Sclunidt/LMNGSTON 

DATE: ADI% 29.1993 
LOCATION: Soil-Gas Location C-12 
DRILLING CONTRACTOR: McCallum Testiq 
DRILLER: Tom Jones 

DRILLING EQUIPMENT /METHOD: ATV Rin/Hollow Stem Auser SIZEfIYPE OF BIT: 4 ‘A” ID HSA 
SAMPLE lUETHOD:&j&oon STARTJFlNlSH DATE:. 4129’193 

WELLJNsrALIED? YES - NO- SCREEN: LENGTH TO - FEET 
GROUND WATER DEPTH: ADDI-OX~IW~~V 4’ 

c 

Top 2” brown top soil with organks, then 
8” brown sandy CLAY, then rest black 
stained sandy CLAY. 

Dark grey CLAY grading into very dark 
CLAY. 1 Last 3” wet. 

TD= 4 Feet !S FmT1a.LoG 
PAGELOFL 



FosrERwHEELER ENVIRhSKlNSE.INC. 
TE!R BORING 

- oc-0013?-03.13~lO/Ol/93 

BORING NO.: 17SB-141 
PROJECT NOJNAME: Fentress - Naw Clean 
GEOLOGIST/OFFICE: M. ScJxmidULMNGSI’ON 

DATE: April 29.1993 . 
LOCATION: Soil-Gas Location D-11 
DRILLING CONTRACTOR: McCallum Testing 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/METHOD: ATV Ri@Hollow Stem Auser SLZEflYPE OF BIT: 4 Lk” IID HSA 
SAMPLE METHOD: Soligpoou START/FINISH DATE: 4/29/93 

WELL INSTALLED? YES - NO / SCREEN: LEN--- -J--= 
GROUND WATER DEPTEk Aowoximati~ 4’ 

REMARKS: Samples taken: 17-SB-14191 and -02. 

o-2 17SR 1.7 
%Y 

Top 2” brown top soil with organ& then 0 
141-01 dark grey CLAY grading into light grcey 

CLAY. 

2-4 17-m 1.6 4-S-7-12 Entire spoon brown and grey mottled 0 
141-02 1017 CLAY. Last 1” greystndy CLAY. Last 

-I-D= 4 Fe& 
FEml4lL00 

_. 

PAGE l-OFI- -- 
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o-2 O-2 1 17-S. 1 17-m- 1.4 1.4 5-i Top 2” brown top soil with organics, then 0 
142-U 1030 

/ 

brown/grey sandy CLAY grading into 
darkgrey CLAY. 

2-4 17-m 1.8 i!za&i! Entire spoon dark grey CLAY. Last 3’ 1 0 
142-02 .* 1031 Wet, 

I 

~~ENj@tF-CMNcrZ lNC 

TESTBORING 
oc-00137-03.13~IO/Ol/93 

BORING NO.: 17-SB-142 DATE: ADI+ 29.1993 
PROJECT NOdNAME: Fentress Naw C m l@ll LOCATION: Soil-Gas Lo@&JZ-12 
GEOLOGTST/OFFICE: M. SchmidtlLMNGSTW 1 DRILLING CONTRACT0R.z~ 

DRILLER: Tom Jones 

DRILLING EQUXPMENT /METHOD: ATV Rin/Fh9low Stem Aueer SIZEAYPE OF BIT: 4 ‘k” ID HSA 
SAMPLE METHOD: SDliwn START/FINISH DATE:, 4129’93 

wELLINsTALLED?YEs m NO/ SCREEN: LENGTH -30-m 
GROUND WATER DEPTH: A~~toximat& 4 , 

4 :1 TD= 4 Feet 

PAGEAOFL 



~~~~NCl? lNP 

TEST BORINl oc-00137-03.13~IO/O1793 .~ 

BORING NO.: 17-W143 
PROJECT NOJNAME: Fentress Naw C s lean 
GEOLOGIST/OFFICE: M. SchmidtlLMNGSTON 

DATE&wil2$1993 
LOCATION: Soil-(& Location F-14 
DRILLING CONTRACTOR: McCallum Twtiq 
DRILLER: Tom 3ones 

DRILLING EQUIPMENT./METHOD: ATV Rin/‘Hollow Stem A= SIZE/TYPE OF BIT: 4 ‘k” ID HSA 
SAMPLE METZOD:~n START/FINISH DATE: 4/29/93 

WELLINSTAILED?YES~ NO 4 SCREEN: LENGTH --To-- 
GROUND WATER DEFITk ADDI-OX~I&~V 4’ 

2-4 

I 

17-!sB- 
w-02* 

Entire spoon grey CLAY. Last 3” wet. 

TD= 4 Fe& 
m143.lxx3 



FOSTER mm ENvLpF.CpnhlCF TNP 
TEST BORING oc-00137-03.13~10/01/93 

BORING NO.: 17SB-144 
PROJECT NOJNAME: Fentress - Naw Clean 
GEOLOGIST/OFFICE: M. Schmidt/LIVINGSTON 

DATE: April 29.1993 
I. LOCATION: Soil-Gas Locallon A 15 . 

. DRILLING CONTRACTOR: McGdlum T&q 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/METHOD: ATV Rk/Hollow Stem Aa SIZE/TYPE OF BlT: 4 pk” JD HSA 
SAMPLE METEIOD:&&poon STARTIFIKISH DATE: 4/29493 

WELLlNSTALLED?YES~ NO / SCREEN: LENGTZ -TO-= 
GROUND WATER DEPTHzA_pwoximateh 4’ 

REMARK% %IllDkS taken: 17-S&144-01 and -02. 

Top 3” brown top soil with organics, then 

Entire spoon grey CLAY. Last 4” wet. 

I I I I I 

TD= 4 Feet -. F7xr144.u3G 
PAGElOFI_ 



FosrERwBEELER ~PCMhI- llIF 

TESI’ BORIN( oc-00137-03.13~-lo/o1/93 

BORING NO.: 17-Z%-145 
PROJECT NOJNAME: Fenhpss Naw C s I- 
GEOLOGIST/OFFICE: M, Schmidt/LMNGSTO?J 

DATE: ADril28.1993 
LOCATION: Soil-Gas J.+ocation A-16 
DRILLING CONTRACTOR: McCallum Testing 
DRILLER: Tom Jones 

DRILLING EQUIPMENT/METHOD: ATV RinlAollow Stem Awer SIZE/TYPE OF BIT: 4 I/” ID HSA 
SAMPLE METHOD: SDlitscwn START/FINISH DATE: 4/i9/93 

WELL INSTALLED? YES -NO 4 !SCREEN: 
GROUND WATER DEPI’H:&rwoximateJv 35 

LENGTH -TO-= 

REhL4RKS: Sample taken:17-SB-145-01and -02. 

Top 2” brown top soil with organ&, tkn 
next 4” brown CLAY witb black, ash-like 
lenses, then brown CLAY. 

Entire spoon grey CLAY. Last 6” wet. 

TD=4Fe& 
Pi+ Fm-rl4s.LoG 
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